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SPEED 

INDICATORS 


ACROSS  the  Continental  Divide,  the  "’North  (.'oat^t 
Limited,”  crack  passenger  train  of  the  Niorthern 
Pacific  Kail\>ay,  meets  and  overcomes  all  operating 
conditions  encountered  in  railroading.  Despite  varied 
weather  conditions,  it  maintains  dependahle,  safe, 
eomfortahh'  service  for  its  thousands  of  passengers. 

The  "INorth  Coast  Limited,”  and  other  Northern 
Pacific  ears  and  locomotives,  are  equippeil  with  Weston 
Speed  Indicators. 

This  use  of  eston  Tachometers  hy  the  Northern 
Pacific  Railway  typifies  the  dependahle,  accurate  serv¬ 
ice  that  Vt  eston  equipment  has  given  for  years  in  the 
railwav,  marine,  and  industrial  fields. 


Features  of  Weston  Taehonielers  have  permitted  the 
solution  of  many  difficult  and  trouhlesome  speed  in¬ 
dication  prohlems.  e  will 
gladly  confer  with  you  in  the 
solution  of  your  industrial 
tachometer  prohlems. 


Model  493  INDICATOR  —  as  usee 
on  thc"NORTH  COAST  LIMITED." 
Various  type  and  size  indicators  are 
available  for  every  purpose.  Scales 
can  be  calibrated  to  suit  requirements. 


Model  44  — Type  C  MAGNETO  —  as  used  on 
the  "NORTH  COAST  LIMITED.”  Other  sizes 
and  types  available  to  meet  requirements  of  other 
applications.  One  or  more  Indicators,  located 
where  desired,  may  be  used  with  the  one  magneto. 


WESTON  ELECTRICAL  INSTRUMENT  CORPORATION 


Newark,  N.  J 


578  Frelinghuysen  Avenue 


1  \ 

Li 

ALt.B3N  M.  PbRRT 
Uaii'iyinp  Editor 
Earl  Whitehoknb 

Contributing  Editor 

G.  F.  WiTTIG 
gtaliftifal  Editor 

H.  M.  CAMMtON 
Anoriate  Editor 

A.  E.  Knowlton 
Aitodate  Editor 

F.  0.  Wells 

JVOICS  Editor 

E.  It.  Skarlb* 

iWinlunf  Editor 


ELECTRICAL  WORLD 

A  eonoolidation  of  Eleetrical  World,  ElecEieal  Engineer  and  American  Electrician 

L.  W.  W.  Morrow,  Editor 


The  Bowl, 
Hollywood, 
0<i  U/omia 


Frank  R.  Innks 

Wettern  Editor 
520  N.  Michigan  Ann. 

Chicago 

H.  S.  Knowlton 

Sew  England  Editor 
tit7  Citatler  Bldg 
Bouton 

Walter  C.  Heston 
Pacific  Coant  Editor 
883  Minoion  St 
San  Francioco 

Paul  Wooton 
Washington 
CorraspondenI 
Sational  Presx  Bldg 
Washington 


Jambs  H.  Rudd 
Publishing  Director 


MAY  2,  1^31 


Contents  Copyrighted,  l)y  McOraw-Hill  Publishing  Company,  Ine. 

VOLLMK  »r  .  .  .  Ni  MBRB  IS 


News  of  the  Industry . 793 

220-Kv.  Arrester  on  Long  Line . 804 

By  G.  C.  Dill,  IVesthttjhouse  Electric  &  Manufacturing  Company 

The  Utilities  as  Shock  Absorbers . 807 

By  Edwin  Gruul,  IVorth  American  Company 

Fundamentals  the  Essence 

in  Circuit  Interruption .  809 

By  John  D.  Hilliard,  AUis-Chalmcrs  Matgifacturiny  Company 

100,bOO,OOO-Kw.-Hr.Systems  Number  142 . 813 

Lessons  from  Urban  Service 

Applied  to  Rural  Distribution . 816 

By  L.  Ci.  Smith,  Consolidatcii  Gas,  Electric  Light  Pozeer  Company 


Editorials . 801 

Tying  a  Floating  Steam  Plant 
Into  Shore  System . 806 

Kva.  Billing,  Fifteen-Minute 
Demand  Advocated  . 808 

Safety  and  Good  Workmanship 
Taught  to  Linemen . 811 

Gas  Transmission  Costs  One- 
Third  of  Electricity . 812 

Outdoor  Sport  Lighting  in 
Europe . 8  IS 

Bushar  Connections  Handled 
Rapidly  in  Wiring  Cabinet.  .  .  .822 

The  Customer  and  the  Utility.  .823 

Existing  Transformer  Vaults 
Adapted  to  Network . 824 

Primary  Metering  With 
Standardized  Units  . 82S 

Financial  and  Statistical .......  829 

Business  News  and  Market 
Conditions  . 832 

New  Equipment . 836 


Glertrical  World  iirtlrleK  are  indexrd  in  Induntrial  Arts  and  Engineering  Indexes,  uvailiilile  in  puhlir  libraries 


McGRAW-HILL  publishing  company,  INC.,  Tenth  Ave.  at  36th  St.,  New  York,  N.  Y. 


bME8  H.  SIcGhaw,  Chairman  of  the  Board 
■M.C0LM  Mi  ie,  President 
1*8*8  H.  McGraw,  Jb.,  Vlce-Pres.  and  Treas 
hDWABDj.  Meuben.  Vice-President 
Mason  Bbitmin,  Vice-President 
■xiabKobak.  Vice-President 
“‘Bold  W.  .MrGBAw.  Vice-President 

•  C.  Pabmeleh.  Editorial  Director 

•  H  TaoMcaoN,  Secretary 


Cable  Address  : 


"Marhinist,  N.  Y.’ 


Published  weekly.  J5  per  year.  25  rents  per  copy.  Entered  as 
serond-cla.ss  matter,  January  20.  1907,  at  the  Post  Office  at  New 
York.  N.  Y.,  under  the  -Art  of  March  3,  1879.  Printed  In  U.  S.  \. 

Member  A.B.C. 

Member  A.B.P. 

Number  of  Copies  Print>t>  This  Issue,  17,650 


New  Yokk  District  Oftire.  285  Madison  Arenue 
Washington.  National  Press  Buildina 
Chicago,  520  N.  MichiKan  Ayenue 
Philadelphia.  1600  Arch  Street 
CLEVBLANO,  501  Guarilian  Bulldlna 
St.  Lons.  1556  Bell  Telephone  BuildInK 
SAN  FRANCISCO.  883  Mission  Street 
Bobto.n.  H27  Statler  Buildina 
Greenville.  8.  C..  1301  Wooslslde  Buildinx 
Detroit.  2-257  General  Motors  Building 
Lofl  Angeles.  632  Chamber  of  Commerte  Bldg. 
Lo.ndox.  Aldwyrh  House,  Aldwyrh,  London.  \V.  C.  2 


The  Okonite  Company 

announces 

OKOSHEATH 

A  non -metallic,  sheathed  ca  ble 

Okosheath  Cable  has  features  never  before 
combined  in  any  underground  cable.  Simple 
as  a  pencil  —  your  linemen  can  splice  it. 
Its  simplicity,  light  weight,  flexibility,  toughness, 
waterproofness,  and  resistance  to  the  chemi¬ 
cals  in  soil  or  conduit  make  it  of  vital  interest 
to  all  operating  men. 


This  uniquely  designed  cable  fits  directly  into 
present  day  power  problems.  It  affords 
economies  and  ease  of  installation  in  sec¬ 
ondary  networks  and  other  low  voltage 
distribution  uses. 


You  will  want  a  sample  of 
OKOSHEATH  cable  *o  examine 
and  a  descriptive  pamphlet  tc  read. 
Th  e  coupon  in  the  comer  is  for  your 
convenience  in  sendins  for  both. 


ONLY  2  PARTS 

1.  —  The  One-Piece 

Sheath 

2.  —  The  Conductor. 


THE  OKONITE  COMPANY 

Founded  1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 
Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

iSHlA  sales  OFFICES:  ^121 

NEW  YORK  CHICAGO  PHIUDELPHIA  PITTSBURGH 
ST.  LOUIS  BOSTON  ATLANTA  SAN  FRANCISCO 
LOS  ANGELES  SEATTLE  DALLAS 

Novelty  Electric  Co.  F.  D.  Lawrence  Electric  Co. 

Philadelphia,  Pa.  Cincinnati,  O. 

Canadian  Representatives:  Engineering  Materials,  Limited, 
Montreal 

Cuban  Representatives:  Victor  G.  Mendoza  Co.,  Hovono 


As  Simple  as  a  Pencil 
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Water  -power  questionnaire  impends 


Analysis  wi.l  usual’/  show  a  sreat 
am  jnt  oF  sales  eFfort  beins  used  up 
in  channels  that  cannot  produce  a 
justiFyins  amount  oF  business.  Other 
markets  which  have  been  in  better 
times  practically  neslected  will  be 
Found  upon  close  study  to  yield  a 
very  desirable  volume  oF  business. 

N.  G.  SYMONDS, 
Commercial  Vice-President 

Westinghouse  Electric  & 
ManuFacturing  Company 


— Power  Commission  inquiry 
refjarding  business  of  hydro  com¬ 
panies  already  licensed.  Alleging 
available  data  to  offer  insufficient 
information,  federal  board  pre¬ 
pares  a  comprehensive  question¬ 
naire — p.  791. 


— Arc  interruption  principles 
listed  by  an  engineer  who  offers 
definitions  for  logical  development 
of  theory  and  practice  as  he  sees  it. 
Beware  of  imaginative  interpreta¬ 
tion  of  data  his  plea  as  he  seeks 
fundamentals — />.  809. 


Pennsylvania  commission  condemned 


— House  Investigators  assert 
board  has  failed  to  protect  the  pub¬ 
lic  and  the  investors  alike,  in  rates 
and  security  issues,  and  asks  sub¬ 
stitution  of  the  Fair  Rate  Board 
asked  by  Ciovernor  Pinchot.  Two 
members  dissent — p.  794. 


— Joint  Committee  quits  capital 
and  rumors  of  changing  policies 
in  political  matters  are  heard. 
Washington  office  of  Joint  Com¬ 
mittee  of  National  Utility  Asso¬ 
ciations  closing  after  long  activit\ . 
New  York  office  retained — p.  794. 


Gas  transmission  has  possibilities 


—Ohio  would  tax  interstate  gas. 
Attorney-General  wants  imports 
from  West  Virginia  fields  subject 
to  border  levy.  What  is  the  next 
step? — p.  798. 

—Subsidiary  stockholders  irate 
at  assumed  discrimination  by  Con¬ 
solidated  Gas  Company  and  pro¬ 
test  treatment  of  their  organiza¬ 
tion,  the  New  York  Queens 
Flectric  Light  Power  Companv 
~P.  797. 


— Electric  vs.  gas  transmission 
viewed  by  California  Commission 
engineer.  If  cost  to  transmit  gas 
is  but  one-third  that  of  electricity 
on  million-horsepower-hour  basis, 
the  question  is,  which  will  win  ? 
~p.  812. 


— Plan  rural  service  economies 
is  admonition  of  utility  man  with 
extensive  distribution  system. 
Maximum  economy  over  a  period 
of  years  seen  as  only  tenable  posi¬ 
tion.  Logical  steps  and  consider¬ 
ations  outlined — />.  816. 


Power  Authority  set  up  in  New  York 


Pennsylvania  Commission  Failed  to  Protect 
Public,  Say  Investisators 


“  tpVIDENCE  before  us  clearly 
shows  that  the  Public  Service 
Commission  of  Pennsylvania  has  lost 
the  confidence  of  the  public.  The  public 
service  comijany  law  was  designed  pri¬ 
marily  to  protect  the  interests  of  the 
luiblic  in  fair  rates  and  to  safeguard  it 
from  exploitation  by  utility  companies, 
riie  Public  .Service  Commission  was  in¬ 
tended  to  exercise  its  powers  to  prevent 
utilities  from  charging  higher  rates  than 
necessary  and  to  safeguard  the  investor. 
The  evidence  already  before  us  shows 
these  objects  have  not  been  secured.” 

So  premising,  the  majority  prelim¬ 
inary  report  of  the  committee  of  mem¬ 
bers  of  tlie  Pennsylvania  House  of  Rep¬ 
resentatives  that  has  been  investigating 
the  Public  Service  Commission  and 
utility  companies  of  that  state,  under  the 
chairmanship  of  I).  Glenn  Moore,  rec¬ 
ommends  the  abolition  of  the  commis¬ 
sion  and  the  substitution  of  the  Fair 
Rate  Board  sponsored  hy  Governor. 
Pinchot,  in  whom  and  his  successors 
powers  of  appointment  and  dismissal 
would  be  vested.  A  minority  report  filed 
by  two  members  of  the  committee  omits 
the  criticism  of  the  commission  and  the 
more  radical  recommendations.  The 
five  members  signing  the  majority  re¬ 
port  are  supported  by  the  three  outside 
"observers”  chosen  by  the  Governor — 
Rev.  James  R.  Cox.  H.  J.  Crawford  and 
Morris  L.  Cooke.  This  report  says: 

The  Public  Service  Commission  has  not 
only  failed  to  use  the  information  in  its 
possession  in  the  matter  of  rates,  it  has 
failed  and  neglected  to  use  its  power  in 
protecting  investors  in  utility  securities: 
I'irst,  it  has  failed  to  make  public  the 
issuance  of  securities  by  holding  comi)a- 
nies;  second,  it  has  without  protest  allowed 
certain  utilities  to  “write  up”  their  fixed 
assets  for  the  pur|)ose  of  increasing  secu¬ 
rity  issues :  third,  it  has  never  certified  any 
vicdations  of  the  law  to  the  Attorney- 
( leneral. 

As  a  supplement  to  its  conclusions 
the  committee  makes  findings  and  rec¬ 
ommendations  covering  security  issues, 
control  of  holding  companies,  rural 
electrification,  accounts  and  reports  of 
utilities,  and  other  matters.  It  favors 
"prudent  investment  depreciated”  as  the 
Pennsylvania  rate-base  standard. 

T 

Joint  Committee  Will 
Close  Washington  Office 

Disco.n'ti.M'axck  ok  the  weekly  pub¬ 
lication  issued  from  Washington  hy  the 
joint  Committee  of  National  Utility 
•  Associations  will  be  followed  about  May 
1.^  by  the  closing  of  the  committee’s 


bureau  at  Washington  and  presumably 
by  the  cessation  of  any  participation  by 
it  in  national  politics  as  the  authorized 
representative  of  the  National  Electric 
Light  Association,  the  American  Gas 
Association  and  the  American  Electric 
Railway  Association. 

This  committee  was  originally  set  up 
soon  after  the  war  ended  to  succeed  the 
National  Committee  on  Public  Utility 
Conditions  organized  in  1917  to  meet 
the  new  and  complex  problems  that  the 
war  caused  and  to  co-operate  with  the 
government  in  that  crisis.  After  a 
period  of  little  activity,  the  Joint  Com¬ 
mittee  was  revitalized  in  June,  1927, 
about  the  time  that  political  attack  on 
the  utilities  began  to  wax  warm,  and  it 
has  since  then  maintained  offices  at  the 
capital  as  well  as  headcpiarters  in  New 
York  City  to  help  the  utilities  in  legiti¬ 
mate  ways  to  meet  the  attack  upon  them 
and  to  keep  utility  executives  informed 
concerning  political  activities  affecting 
their  industry.  The  committee  has  fol¬ 
lowed  the  Federal  Trade  Commission’s 
utility  iiKjuiry  carefully. 

T 

ELECTRICAL  LEADERS  VISIT 
FAMOUS  BOYS’  HOME 


This  photograph  of  James  E. 
Davidsou,  Father  E.  J.  Flanagan 
and  Martin  J.  Insnll  was  taken  at 
Omaha  recently  during  a  visit  of 
the  utility  cxecutwes  to  Father 
Flanagan’s  Hoys'  Home,  undenomi¬ 
national,  which  cares  for  orphaned 
lads  from  38  states.  Mr.  Insull 
was  especially  interested  in  the 
class  in  practical  elementary  elec¬ 
tricity. 


It  is  not  understood  that  the  Joint 
Committee  itself  is  likely  to  be  dis¬ 
banded,  but  merely  that  it  will  cease 
active  participation  in  the  political 
aspects  of  the  utility  situation.  It  has 
important  functions  to  perform  as  a 
clearing  house  for  utility  information 
of  a  legal  nature  and  along  similar 
lines.  Its  officers  are  George  B.  Cor- 
telyou,  chairman;  P.  H.  Gadsden,  vice- 
chairman  :  Stephen  Davis,  director,  and 
J.  S.  S.  Richardson,  director  department 
of  information.  Josiah  T.  Newcomb, 
special  counsel,  who  has  been  in  charge 
of  the  Washington  activities,  will  now 
be  attached  to  the  New  York  office. 

V 

New  York  Governor  Signs 
Power  Authority  Bill 

Annol’nceme.nt  w.\s  made  at  Albany 
on  Tuesday,  April  28,  that  Governor 
Franklin  U.  Roosevelt  of  New  York- 
had  signed  the  Cornaire  bill  creating  a 
Power  Authority  charged  with  super¬ 
intending  the  development  of  the  hydro¬ 
electric  resources  of  the  St.  Lawrence 
River.  As  already  printed,  the  bill 
directs  the  appointment  of  five  part-time 
trustees  who  shall  undertake  negotia¬ 
tions  with  utility  companies  in  the  state 
for  the  distribution  of  power  to  be  gen¬ 
erated  by  the  state  at  the  Massena  Point 
site.  The  trustees  will  also  have  the 
task  of  negotiating  with  the  federal 
government  and  the  Dominion  of  C'an- 
ada  for  their  consent  to  the  undertaking. 

Great  significance  is^  att.Tched  to  the 
men  whom  the  Governor  will  ai)i)oint. 
since  upon  the  success  of  their  negoti¬ 
ations  with  the  power  companies  will 
depend  whether  or  not  satisfactory  con¬ 
tracts  can  be  made  or  whether,  upon 
their  failure  to  make  them,  a  ])roposal 
will  be  made  to  the  Legislature  for  the 
construction  of  transmission  lines  by  the 
state.  The  Governor  bad  not  announced 
his  appointees  at  the  time  the  Elec¬ 
trical  World'  closed  its  forms. 

T 

Asbury  Park  Companies 
Now  Under  One  Control 

Approval  hy  the  New  Jersey  Board 
of  Public  Utility  Commissioners  of  the 
sale  (jf  the  Eastern  New  Jersey  Power 
Company,  hitherto  controlled  by  the 
Utilities  Power  &  Light  Corporation 
of  Oiicago,  to  the  National  Public 
Service  Corporation  of  New  York  is 
announced,  the  operating  utility  thus 
passing  from  the  H.  L.  Clarke  to  the 
Insull  interests,  which  include  the 
Jersey  Central  Power  &  Light  Com¬ 
pany,  also  with  head(|uarters  at  Ashmy 
Park  and  serving  territcry  contiguous 
to  that  of  the  Eastern  New  jer-ey 
Power. 
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WISDOM  OR  FOLLY?  ONLY  THE  FUTURE  WILL  SHOW 


In  Samarkand,  Russian  Turkestan,  the  "7eorld's  first"  lielio  (snn) 
power  station  is  being  built  after  the  desig)i  of  a  so-i'iet  engineer — • 
Kosniind-Vnshenko.  The  ‘‘sun-ray  accumulator'’  has  been  completed 
and  special  glass  absorption  frames  are  being  prepared.  Cotton  cxdture 
will,  it  is  said,  provide  the  initial  application. 

T  T 


Power  and  Resulation 
in  State  Legislatures 

ALABAMA. — An  unusual  type  of 
local  bill  aimed  at  i)reventing  the  City 
Council  of  Athens  from  grantinf?  any 
franchise  to  the  Alabama  Lower  Com¬ 
pany  or  other  power  company  or  renew¬ 
ing  or  extending  an  existing  iK)wer  con¬ 
tract  with  any  ])uhlic  utility  company 
unless  a  majority  of  the  voters  sanction 
-.uch  action  is  to  come  before  the  Legis¬ 
lature.  Several  years  ago  Athens  voted 
against  selling  its  municipal  jdant  to  the 
Alabama  Lower  Comp.'iny  and  executed 
a  tive-year  contract  with  that  com])any 
for  electricity  at  wholesale  rates. 

IOWA. — .\mong  legislation  affecting 
utilities  adoi)ted  at  the  legislative  session 
just  closed  i;>  a  measure  authorizing  the 
Board  of  Assessment  and  Review,  in 
assessing  electric  power  i)lants  ;md  other 
public  utilities,  to  re(|uire  annual  reports 
i)efore  January  15  of  eacli  yetir,  which 
may  he  used  to  determine  valuations. 
The  state  has  also  authorized  munici¬ 
pally  owned  public  utilities  to  transfer 
any  surplus  funds  for  municipal  im¬ 
provement. 

MIXXPLSOTA.  —  That  Minnesota 
will  not  go  into  the  light  and  power 
business,  at  least  for  two  years,  was 
assured  with  the  close  of  the  Legislature 
April  25.  'I'he  hill  empowering  the  state 
to  develop  water  power  on  state  lands, 
with  authority  to  issue  bonds,  was  lost, 
as  were  the  hill  to  permit  municipalities 
to  extend  lines  from  municipally  owned 
power  plants  beyond  municipal  limits 
and  to  sell  power-  on  a  commercial  scale 
and  a  measure  abolishing  the  .State  Rail¬ 
road  and  Warehouse  Commission.  The 
act  authorizing  any  city  or  village  to 
rescind  action  taken  under  a  law  of 
IhO"  to  set  up  a  water,  light,  power  and 
building  commission  was  passed  and 
signed  by  the  Governor.  Another  new 
law  creates  a  five-man  commission  to 
conserve  the  state’s  natural  resources. 

XFAV  A’ORK. — The  Governor  has 
signed  the  hill  creating  a  temporary 
state  commission  to  act  jointly  with 
similar  commissions  of  ailjoining  states 
to  make  a  survey  'of  companies  engaged 
in  interstate  transmission  of  power,  to 
formulate  the  terms  of  a  treaty  between 
''Ueb  states  and  the  federal  government, 
and  to  recommend  legislation,  state  and 
tedfial.  necessary  to  control  effectively 
utility  companies  engaged  in  such  trans- 
mis'ion. 

XORTH  CAROLIXA.— A  hill  to  in¬ 
crease  the  powers  of  the  Xorth  Caro- 
linti  Corporation  Commission  with  re- 
''Pect  to  public  service  corporations 
recpiires  the  commission  to  })rescrihe  for 
them  a  uniform  system  of  bookkeeping, 
accounting  and  auditing:  to  make  tin 
Hpprtiisal  of  the  value  of  all  their  ])rop- 
erty.  facilities  and  eipiiptnetit :  to  reipiire 


all  utilities  to  make  reports  on  their 
operations  and  income  at  such  times  as 
the  commission  shall  prescribe,  hut  not 
less  often  than  every  si.x  months,  and 
to  pass  u])on  till  contracts  between  the 
utilities  and  their  customers.  The  hill 
further  provides  that  the  commission 
may,  on  its  own  motion,  institute  pro¬ 
ceedings  for  the  revision  of  rates. 

LEXXSVLVAXTA  — The  three  hills 
embodying  Governor  Linchot’s  Fair 
Rate  Board  scheme  passed  the  House 
by  a  large  majority  on  Wednesday  and 
went  to  the  .Senate,  which  sent  them  to 
committee.  .A  hitter  Senate  fight  is 
jiredicted  with  ultimate  defeat  for  the 
hills.  'I'estimony  adduced  before  the 
utility  investigating  committee  of 
the  House  last  week  and  not  pre¬ 
viously  referred  to  in  the  T'i.fxtric.m. 
World  included  an  unsuccessful  attempt 
to  show  improper  political  activity  last 
fall  by  the  Lenn  Central  Light  &  Lovyer 
Company  of  .Altoona  on  behalf  of  Gov¬ 
ernor  Linchot’s  opponent  in  the  election, 
a  statement  that  the  purchase  of  the 
same  company  by  the  Xational  Electric 
Lower  Company  was  accomplished  in 
1926  after  two  I’inchot  public  service 
commissioners  had  left  the  hoard  by  a 
financing  j)lan  that  these  two  members 
had  disapproved  and  blocked,  an  ex¬ 
planation  by  Chairman  H.  C.  .Attwill  of 
the  Massaclmsetts  Department  of  Luhlic 
I'tilities  of  the  principles  applied  to 
utility  regulation  in  that  state,  and  some 
thrashing  of  old  straw  on  charges  of 
utility  aggression  in  the  matter  of 
>choolhooks  and  concerning  contrihu- 


T 

tions  made  by  utilities  to  the  Lennsyl- 
vania  Electric  Association  and  charged 
to  operating  expenses.  On  Wednesday 
of  this  week  former  State  Attorney- 
General  Woodruff  said  that  the  statutes 
governing  the  commission’s  powers  were 
good  hut  had  not  been  enforced.  H.  L. 
Mitchell,  president  West  Lenn  Power 
Company,  was  heard,  with  other  utility- 
men  to  follow.  The  committee’s  thrice- 
postponed  preliminary  report  was  made 
to  the  Hou.se  on  Monday  of  this  week 
and  is  noted  under  a  separate  heading  on 
page  794. 

\’ERMOXT. — The  hill  to  impose  a 
tax  of  0.5  mill  per  kilowatt-hour  on  all 
electrical  energy  generated  in  the  state 
passed  the  Legislature  before  its  ad¬ 
journment  and  has  been  signed  by  the 
Governor. 

T 

Arc  Welders  Hear  About 
Navy  and  Other  Tests 

Before  the  axniwi.  meeti.xg  of  the 
.American  Welding  Society  in  Xew 
York  last  week  the  usual  array  of  papers 
dealing  with  the  techniiiue,  uses  and 
problems  of  welding  were  presented, 
with  arc-welding  processes  taking  a 
prominent  jilace. 

Among  the  most  notable  papers  was 
that  of  J.  C.  Hodge,  Babcock  &  Wilcox 
Company,  on  “Welded  Boilers  for 
United  States  Navy  Scout  Cruisers." 
which  described  in  considerable  detail 
the  methods  used  in  welding  and  testing 
the  drums.  Determination  of  the  physical 
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and  cliemical  properties  of  the  welded 
joints  is  made  on  test  plates  which  are 
attached  to  the  ends  of  the  longitudinal 
joiiit  and  welded  at  the  same  time  and 
under  the  same  conditions  as  the  joint 
in  the  drum.  Freedom  from  gross 
defects  is  determined  hy  the  exploration 
of  the  entire  length  of  the  longitudinal 
and  circumferential  joints  hy  the  X-ray 
method.  An  animated  discussion  took 
place  as  to  whether  the  expense  of  this 
X-ray  test  was  necessary  to  the  proving 
of  the  weld. 

Other  papers  dealt  with  welded  ma¬ 
chinery  foundations  for  ships,  welding 
in  structural-steel  work,  resistance¬ 
welding  problems  at  the  Western  Elec¬ 
tric  Company’s  Hawthorne  plant, 
shrinkage  strains  in  butt-welded  joints, 
metal  arc  welding  of  copper  alloys  and 
high-tensile  atomic  hydrogen  arc  welds 
in  alloy  steel. 

E.  A.  Doyle  of  the  Linde  Air- 
I’roducts  Company,  New  York,  was  re¬ 
elected  as  president  of  the  society  and 
F.  P.  McKihhen  of  Black  Gap,  Pa.,  as 
senior  vice-president. 

▼ 

Utility  Makes  95  per  Cent 
Test  of  Rate-Cut  Effect 

Figures  prepared  hy  company  experts 
in  the  summer  of  192^^,  calculated  to 
show  that  the  Utica  Gas  &  Electric 
Company  had  actually  reduced  its  rates 
hy  $107,000  to  its  commercial  custom¬ 
ers,  instead  of  the  $62,000  estimated  re¬ 
duction  in  commercial  rates  allowed  hy 
the  Public  Service  Commission  in  cal¬ 
culating  the  base  upon  which  its  order 
of  February  25  was  made,  were  pre¬ 
sented  to  the  New  York  Public  Service 
Commission  on  April  27  by  A.  H. 
Stack,  general  manager  of  the  com¬ 
pany,  in  the  course  of  a  rehearing  on 
rates.  The  company’s  witnesses  in¬ 
sisted  that  it  was  due  entirely  to  an 
oversight  on  the  part  of  the  utility’s 
legal  staff  that  the  commercial  figures 
were  not  presented  at  the  hearings  prior 
to  the  order  of  the  commission,  and  the 
commissioners  who  heard  the  case,  at 
first  a  little  incredulous,  apparently  be¬ 
came  convinced  that  this  was  true.  The 
company  promised  to  produce  also 
figures  on  its  residential-rate  reduction 
in  1629,  which  it  did  not  claim  would 
make  an  e(|ually  favorably  showing.  A 
further  hearing  will  he  held  May  11. 

The  figures  presented  hy  the  company 
were  based  on  the  actual  examination 
of  nearly  95  per  cent  of  all  of  the  com¬ 
mercial  accounts  of  the  customers  in 
the  I’tica  district,  with  only  about  5  per 
cent  estimated.  Utility  companies  usual¬ 
ly  in  preparing  e.xhihits  of  this  nature 
actually  examine  the  individual  accounts 
«)f  a  much  smaller  percentage  of  cus¬ 
tomers  and  then  estimate  the  balance. 
In  this  case  the  company  apparently 


made  the  estimate  of  1929  for  its  own 
u.se,  examining  the  amount  of  electricity 
used  for  commercial  purposes  for  a 
given  period  and  then  computing  it 
at  the  rates  which  would  have  been  paid 
prior  to  the  voluntary  reduction. 


▼ 

CARRYING  ENERGY  TO  A 
FUTURE  POWER  SOURCE 


JVith  the  toxvers  used  by  the  South¬ 
ern  Sierras  Poxver  Company  on  its 
230-mile  line  to  Hoover  Dam  to 
furnish  energy  for  construction 
the  bases  are  first  assembled  and 
set,  then  the  loxvcr  x'crtical  mem¬ 
bers  are  erected  and  the  diagonal 
bracing  is  added  as  the  men  ascend 
the  poles  to  build  the  upper  section. 

T 

What  Is  Goins  on  in 
Federal  Power  Board 

.A  FORMAL  TE.NDER  of  a  Standard 
license  will  he  made  to  the  .Appalachian 
Electric  Power  Company  covering  the 
controverted  project  at  New  River.  The 
company  is  expected  to  refuse  to  accept 
a  major  license  and  to  proceed  to  take 
legal  steps  in  an  effort  to  undertake  the 
development  under  a  minor-part  license. 

Examination  of  the  hooks  of  the 
Niagara  I'alls  Power  Company  hy  the 
Federal  Power  Commission  will  not  re- 
(|uire  more  than  three  months,  it  is  be¬ 
lieved.  Originally  it  had  been  estimated 
that  at  least  si.x  months  would  he  re- 
(luired  for  the  work,  hut  the  records 
were  found  to  he  in  much  better  condi¬ 
tion  for  the  e.xamination  than  had  been 
expected.  The  investigation  is  being 
conducted  under  Commissioners  Marcel 
Garsaud  and  Claude  L.  Draper.  'I  he 


immediate  work  is  in  charge  of  F.  D. 
Nash  and  F.  G.  Read.  Chief  Accountant 
King  is  conferring  with  Chairman 
Malthie  of  the  New  York  Public  Serv¬ 
ice  Commission  to  facilitate  co-opera¬ 
tion  between  the  two  agencies.  It  i^ 
stated  at  the  commission’s  office  that 
the  company  is  co-operating  in  every 
way  to  facilitate  the  study  being  made. 

T 

Foreisners  Contribute  to 
Electrochemical  Sessions 

Contributions  from  electrociiem- 
ISTS  in  foreign  countries  diversified  the 
proceedings  of  the  twenty-ninth  con¬ 
vention  of  the  Electrochemical  Society, 
which  was  held  at  Birmingham,  Ala., 
on  April  23  to  25  to  discuss  the  latest 
accomplishments  of  the  electric  furnace 
industry',  the  electronic  art  and  the  re¬ 
fining  and  plating  of  metals  hy  elec¬ 
tricity. 

There  were  four  important  sessions. 
The  first,  on  ceramics,  dealt  with  the 
application  of  electrochemistry  to  the 
manufacture  of  porcelain,  glass,  car¬ 
borundum  and  other  refractories.  .At 
the  second,  on  electronics.  Dr.  Josejili 
A.  Becker  of  the  Bell  Telephone  Labo¬ 
ratories  discussed  electrolytic  phenomena 
in  oxide-coated  filaments,  and  other 
valuable  papers  were  presented.  .At  the 
third,  of  the  “round  table”  type,  e.xjierts 
from  home  and  abroad  exchanged  latent 
e.xperiences  in  hydrogenation  and  the 
hardening  ot  fats.  The  fourth  session 
was  concerned  with  the  electrodepositing 
of  metals  and  alloys.  In  this  sessiiBi 
Ernest  R.  Canning  of  Birmingham. 
England,  contributed  a  paper  on  the 
high-speed  nickel-plating  process  used 
there:  how  tungsten  may  he  electro¬ 
plated  on  brass  and  other  metals  was 
revealed  hy  Prof.  Colin  G.  Fink  and 
Dr.  F.  L.  Jones  of  Columbia  Uni¬ 
versity  :  Prof.  S.  Glasstone  of  Sheffield, 
England,  rejiorted  upon  the  plating  of 
the  noble  metals  in  I'ingland ;  W.  Keitel 
and  H.  lU  Zschiegner,  of  Newark.  j., 
described  the  new  art  of  platimmi  and 
palladium  plating,  and  Harold  K.  Work 
and  C.  J.  Slunder  of  the  .Aluminnni 
Comjiany  of  America  told  how  chro¬ 
mium  may  he  plated  on  aluminum. 

Another  foreign  contributor  to  the 
meeting  was  Dr.  .A.  Walter  of  Schlesien. 
Germany,  who  reported  upon  the  smelt¬ 
ing  of  zinc  in  the  electric  furnace,  an 
entirely  new  art.  Improved  electro¬ 
chemical  methods  for  the  analysis  ot 
petroleum  were  presented  by  Drs.  B. 
Gosman  and  J.  Heyrovsky.  of  ('harlc" 
University,  Prague,  Czechoslovakia. 
Representing  the  electrocheinists  of 
Japan,  Prof.  Sakio  Makio  of  Tokyo 
showed  how  the  capacity  of  the  lead 
storage  battery  may  he  increased  to  L'^h 
per  cent  hy  opc'rating  it  under  presstire. 

Bradley  Stoughton  of  Lehigh  Uni¬ 
versity  was  elected  president. 
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political  situation  is  going  to  make  it  Jr.,  Houston;  S.  E.  Wolfif, 
a  little  difficult  for  our  economic  prob-  Springs,  Okla.,  and  F.  M.  Wilkes, 

lems  to  be  satisfactorily  solved.  I  think  Bluff,  Ark.  S.  J.  Ballinger, 

we  are  rapidly  coming  to  the  place  Antonio,  was  re-elected  secretary, 
where  we  shall  have  less  politics  in 

business.  Any  one  who  comes  to  Texas  T 

and  is  not  encouraged  by  the  pos- 
siwiities  for  future  development  and  Charges  Discrimination 

prosperity  is  an  incurable  pessimist. 

/,  everybody’s  business  is  Asainst  One  Subsidiar 

nobody’s  business,  and  that  is  what  will 

happen  if  the  principles  of  individual  Charging  that  the  Consolidate 
enterprise  are  not  maintained.”  Company  of  New  has 

Mr.  Inch  called  municipal  ownership  “siphoning  the  profits”  of  its  subs 


Federal  Power  Commission 
Prepares  Questionnaire 


A  QUESTIONNAIRE  IS  TO  BE  Sent  to  each 
bolder  of  a  license  from  the  Federal 
I’ower  Commission  to  obtain  data  on  ^low 
the  accounts  and  records  necessary  for 
the  proper  administration  of  the  com¬ 
mission’s  duties.  .Claude  L.  Draper  and  Proverbially, 
I'rank  R.  McNinch,  members  of  the 
commission,  are  understood  to  have 
Sponsored  the  resolution,  which  was  ap¬ 
proved  unanimously.  Whether  actual 
application  of  the  commission’s  regula- 
t('ry  powers  will  follow  receipt  of  the  an  "< 
facts  desired  depends  upon  what  those  towar 
facts  develop,  according  to  George  Otis  He  r 
Smith,  chairman.  Mr.  Smith  said :  has  “ 

The  resolution  entered  upon  the  minutes  ershij 
(if  the  commission  is  simply  the  formal  ways 
statement  of  something  that  might  perhaps  In 
lie  taken  for  granted — the  commission  needs  sectir 
facts.  The  conditions  limiting  or  deter- 
mining  the  force  of  this  or  that  part  of  ‘ 
the  federal  water-power  act  depend  in  PUbln 
turn  upon  the  facts  of  the  situation,  and  gfuuf 
the  commission  must  necessarily  make  a  or  tc 
beginning  in  learning  those  facts.  J, 

The  first  rccpiest  for  facts  is  now  being  from 
prepared,  and  the  information  which  may  pv  .• 
be  obtained  in  this  way  will,  it  is  hoped,  *' 

he  of  common  interest  and  value  to  the  Harr 
licensees  and  the  commission.  This  ques-  Natif 
ticjmiaire  will  relate  to  accounts  and  reports  las  1 
prescribed  by  the  states  and  to  the  extent  Okla, 
to  which  the  licensees  of  the  Federal  Power 
Commission  are  engaged  in  interstate  com-  » 
merce,  and  also  to  other  statutory  require- 
ments  prescribed  for  the  licensees  engaged  City, 
in  public  utility  business. 

The  (luestionnaire  will  ask.  first, 
whether  the  licensee  is  a  public  utility  or 
sells  power  to  a  public  utility.  If  the 
licensee  answers  either  question  affirm¬ 
atively,  it  will  then  be  asked  to  what 
extent  its  rates,  securities  and  services 
are  regulated  by  a  state  body  and  to 
what  extent  it  operates  in  interstate  com¬ 
merce.  It  also  will  be  required  to 
furnish  information  as  to  the  nature  of 
its  rates,  how  its  securities  are  managed 
and  distributed  and  its  services. 


FIRST  COMPLETE  PICTURE  OF  FEDERAL  POWER  COMMISSION 


Inch  Strikes  Keynote  For 
Southwestern  N.  E.  L.  A 


What  this  country  needs  most  of 
all  is  for  everybody  to  take  off  his 
coat  and  go  to  work,  declared  S.  R. 
Inch  of  New  York  City,  vice-president 
Klectric  Bond  &  Share  Company,  in 
an  address  before  the  .Southwestern 
Division  of  the  National  Electric  Light 
Association  at  its  eleventh  annual 
convention,  held  at  Mineral  Wells. 
Icx..  April  21  to  24.  The  .sessions, 
which  attracted  an  attendance  of  more 
than  700,  were  conducted  by  President 
Harvey  C.  Couch  of  Pine  Bluff,  Ark. 

A  ou  know  it  is  possible  for  people 
•o  thiiik  themselves  into  the  poorhouse,” 
‘^Ir.  Inch  went  on.  “Our  di.sturbed 


P.rf.4.  Photo 

Left  to  right:  Seated,  F.  R.  McNinch,  Chairman  G.  O.  Smith,  R.  R. 
Williamson ;  standing,  Marcel  Garsaud,  C.  L.  Draper. 
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ELECTRIC  LIGHT  ENHANCES  THE  BEAUTIFUL  BLUE  DANUBE 


— Kfv»ton»  Vimi  09. 

With  the  Elicabcth  Bridge  in  the  foreground,  this  shou's  Budapest  at  night,  as  seen  over  the  river. 


Georsia  Power  Rates  Are 
Made  Uniform  Over  State 

L'mkorm  electric  rates  for  the 
( ie()rs:ia  Power  Company,  applicable 
ihroushout  the  state,  have  been  pronnil- 
j^’^ated  by  the  Georgia  Public  Service 
Commission.  They  include  four  sched¬ 
ules,  covering  respectively  three  classes 
of  industrial  service  and  a  separate 
schedule  for  central-station  or  municipal 
customers,  all  effective  May  1,  with  10 
per  cent  discount  for  prompt  payment. 

The  rate  for  industrial  power  service, 
including  industrial  lighting  where  the 
lighting  demand  does  not  exceed  10  per 
cent  of  the  total  demand,  includes  a 
demand  charge  of  $1.11  per  kilowatt 
of  maximum  demand  per  month  plus 
an  energy  charge  ranging  from  1.44 
cents  per  kilowatt-hour  down  to  0.666 
cent  per  kilowatt-hour. 

The  rate  for  industrial  customers 
that  can  he  supplied  with  hydro-electric 
>ervice  from  existing  high-tension  lines 
and  that  have  a  maximum  demand  of  at 
least  5(M)  kw.  is  from  $v^  down  to  $1.11 
I)er  kva.  per  month  plus  an  energy 
charge  of  0.5.'’5  cent  per  kilowatt-hour. 

The  rate  for  consumers  served  by 
J..l(M)-volt  transmission  lines  includes  a 
>ervice  charge  of  $5.55  per  month  per 
meter  plus  an  energy  charge  ranging 
from  6.f/)  cents  down  to  3.33  cents. 

rile  rate  for  municipalities  and  cen¬ 
tral  stations  purchasing  energy  for  dis¬ 
tribution.  along  with  industrial  con¬ 
sumers  having  not  less  than  50  kw. 
demand,  when  served  by  transmission 
voltage,  includes  a  demand  charge  of 
$1.66  per  kilowatt  of  maximum  demand 
per  month  plus  an  energy  charge  rang- 
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ing  from  1.44  cents  down  to  0.666  cent. 

Regarding  the  last-quoted  schedule 
the  commission  said : 

At  the  present  time  the  Georgia  Power 
Company  is  serving  approximately  43  cus¬ 
tomers  on  the  municipal  or  central-station 
rates,  and  it  is  contended  by  the  Georgia 
Municipal  Rate  Association  that  the  rates 
to  these  customers  should  be  reduced  to 
the  level  of  the  rates  to  industrial  cus¬ 
tomers.  The  record  shows  that  at  tliis 
time  the  Georgia  Power  Company  is  not 
earning  in  excess  of  a  reasonable  return 
on  the  fair  value  of  its  property,  and  there¬ 
fore  it  follows  that  if  the  rates  are  reduced 
for  this  higher  class  of  service  and  for 
current  that  is  resold  at  a  profit,  it  would 
be  necessary  to  increase  the  rates  to  the 
customers  in  approximately  362  other 
towns  served  direct  by  the  Georgia  Power 
Company  in  order  to  offset  this  loss. 

T 

Tax  Gross  Receipts  from 
Merchandisins  in  Virsinia 

Total  receii’is  frotn  the  sale  of  elec¬ 
tric  appliances  in  Virginia  by  the  Vir¬ 
ginia  Electric  &  Power  Company  are 
subject  to  the  gross  receipts  tax  levied 
against  public  utilities,  according  to  an 
order  just  issued  by  the  State  Corpora¬ 
tion  Commission.  The  company  had 
paid  under  protest  the  tax  of  1.8  per 
cent  on  net  revenue  of  $85,220  received 
from'  the  sale  of  electric  appliances,  the 
total  gross  receipts  from  this  source 
having  amounted  to  $1^3,214.  The  com¬ 
mission  held  the  tax  to  he  applicable 
to  the  latter  amount. 

“It  seems  a  fair  assumption,”  said 
the  opinion  by  Commissioner  George  C. 
Peery,  “that  the  Legislature  in  the  en¬ 
actment  of  the  original  act  had  in  mind 


that  heat,  light  and  power  companies 
would  confine  their  activity  to  the  per¬ 
formance  of  public  utility  service 
strictly,  hut  when  they  later  entered  into 
lines  of  business  incidental  thereto  the 
language  was  changed  in  order  to  def¬ 
initely  include  receipts  from  all  business 
done  in  the  state.” 

T 

Oh  io  Attorney-General 
Fears  Interstate  Utilities 

Appearixo  before  the  United  States 
.Supreme  Court  for  the  Ohio  Tax  Com¬ 
mission,  which  is  endeavoring  to  collect 
almost  $1, 066.600  in  hack  taxes  on  im¬ 
ported  natural  gas  from  the  East  Ohio 
Gas  Company.  Attorney-General  Gilbert 
Bettman  of  Ohio  attacked  the  conten¬ 
tions  of  the  gas  company  as  destructive 
of  state  rights. 

"If  the  Supreme  (durt  of  the  United 
.States  should  adopt  the  East  Ohio’s  con¬ 
tention.”  he  said,  “and  should  tie  to¬ 
gether  the  engineering  and  the  financial 
developments  of  modern  America  so  that 
the  business  of  these  great  underlying 
commodities  of  power,  oil  and  gas  re¬ 
mained  interstate  commerce  from  point 
of  origin  to  point  of  final  consumption, 
then  the  original  gift,  so  grudgingly  be¬ 
stowed  by  the  states  on  the  national 
government,  of  the  power  to  regulate 
interstate  commerce  would  indee'd  be¬ 
come  a  quitclaim  deed  to  half  the 
sovereignty  of  the  individual  states.” 

The  Attorney-General  declared  that, 
if  the  Court  sustains  the  company,  in¬ 
terstate  oil,  gas  and  electric  companies 
will  benefit  enormously  and  local  state 
enterprises  will  suffer. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 
UNITED  STATES 

Stone  &  Webster’s  New  Building 

Stone  &  Webster,  Inc.,  and  affiliated 
companies  on  April  27  began  to  transact 
business  in  their  own*  building  at  90 
Brojid  Street,  New  Void:.  The  various 
units  occupy  eight  floors  of  the  25-story 
limestone  structure,  a  classic  adaptation 
to  office-building  design. 

Engineers’  Club  to  Get  Together 
The  entertainment  committee  of  the 
Engineers’  Club,  of  which  F'rank  W. 
Smith  is  chairman,  announces  a  "get-to¬ 
gether”  luncheon  for  Wednesday.  May 
6.  at  its  headquarters  in  New  York  City. 
O.  H.  Caldwell,  editor  of  Electronics 
and  former  federal  radio  commissioner, 
will  tell  in  an  illustrated  address  how 
electron  tubes  are  revolutionizing  both 
industry  and  science. 

N.F.P.A.  Meets  in  Toronto 
Changes  of  varying  importance  in 
virtually,  every  article  of  the  National 
Electrical  Code,  made  at  the  annual 
meeting  of  the  electrical  committee  of 
the  National  Fire  Protection  Association 
early  this  year,  will  be  presented  for 
ratification  at  the  annual  meeting  of  the 
association  in  Toronto,  May  11  to  14. 
Copies  of  the  report  may  be  obtained 
from  N.F.P.A.  headquarters  at  60  Bat- 
terymarch  Street,  Boston. 

Trinidad  (Tex.)  New  Unit  Ready 

The  new  dO.OOO-kw.  generating  unit 
at  the  Trinidad  plant  of  the  Texas 
Power  &•  Light  Company  is  ready  to  go 
into  service.  It  brings  the  capacity  of 
the  plant  to  about  80,000  kw.  The 
original  plant,  which  is  in  the  lignite 
field,  was  placed  in  operation  in  1926. 

Big  Wyoming  Power  Site 
A  survey  of  the  Seminoe  power  site 
on  the  North  Platte  River,  30  miles 
north  of  Walcott,  Wyo.,  will  be  made 
hy  the  Reclamation  Service  this  summer, 
as  the  re.sult,  it  is  said,  of  a  direct  sug¬ 
gestion  by  President  Hoover.  A  pre¬ 
liminary  engineering  survey  is  said  to 
have  established  that  a  152-ft.  dam  in 
the  .Seminole  gorge  would  impound 
“OO.OOO  acre-ft.  of  water  and  develop 
1.240,000  kw.,  and  it  is  maintained  that 
l)o\ver  might  be  distributed  commercially 
as  far  west  as  Rock  Springs,  as  well  as 
to  Cheyenne,  Casper  and  northern 
Cfdorado.  and  that  a  yearly  revenue  of 
about  $500,000  would  accrue. 

Missouri  Commission  Denies  Plea 
The  Missouri  Public  Service  Cominis- 
Moh  has  denied  the  motion  filed  by  the 
city  of  St.  Louis  to  suspend  a  rate  re- 
fluction  made  to  large  commercial  light¬ 
ing  and  power  consumers  by  the 
Cnion  Electric  Light  &  Power  Com¬ 
pany.  The  new  rates  will  save  $37.^.000 


a  year  for  the  179  customers  affected. 
The  city,  which  is  endeavoring  to  force 
the  company  to  reduce  domestic  rates 
about  $1,000,000  a  year,  argued  that  the 
new  commercial  rates  might  prejudice 
the  other  case. 

Another  Oregon  Project  Dropped 

The  Northwest  Power  Company  of 
Portland.  Ore.,  subsidiary  of  the  Port¬ 
land  Cieneral  Electric,  has  notified  the 
State  Engineer  that  no  further  efforts 
on  its  part  will  be  made  to  obtain  water 
rights'  on  the  North  Santiam  River  and 
Marion  Lake  and  has  also  withdrawn 
its  application  for  a  permit  to  develop 
projects  which  would  have  cost  approxi¬ 
mately  $6,000,000.  This  action  follows 
allowance  by  the  Reclamation  Commis¬ 
sion  of  the  city  of  .Salem’s  application 
for  prior  rights  on  the  stream  and  lake 
despite  the  company’s  options  on  pre¬ 
liminary  rights. 

Another  Alaskan  License 

The  Federal  Power  Commission  has 
granted  a  license  for  a  project  on  the 
Davis  River,  Alaska,  to  the  Common¬ 
wealth  Mining  &  Exploring  Company 
and  approved  its  transfer  to  the  Port¬ 
land  Canal  Power  Company,  The  site 
is  in  southeastern  Alaska,  about  12  miles 
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Comin3  Meetinss 

£aBt  Central  DiviNion.  X.K.L.A. — 
Deshler-Wallick  Hotel,  Columbuti, 
Ohio.  May  11-13.  D.  L.  Gaskill, 
603  Broadway,  Greenville,  Ohio. 

National  Fire  i*rnteetion  .\HNoolatinn — 
Royal  York  Hotel.  Toronto,  May  11- 
14.  Chairman  electrical  committee, 
A.  R.  Small,  100  Leonard-  St.,  Xew 
York. 

National  Bleetrieal  ManufaetiirerN*  .\n- 
Noeiation  —  Hot  SpriiiR-s,  Va.,  May 
18-23.  A.  W.  Berresford,  420  Lex¬ 
ington  Ave.,  New  York. 

.Miildle  West  DiviHion  and  N'eltraHka 
DivlNion,  N'.E.L..-\. — Kxcelsior  Springs, 
Mo.,  May  20-22.  Thoi-ne  Browne, 
l.i27  Sharp  Bldg.,  Lincoln,  Neb. 

National  Electrical  Credit  .\NHociation 
— Hotel  Pennsylvania,  New  York, 
May  21  and  22.  F.  P.  Vose,  1008 
Marquette  Bldg.,  Chicago. 

National  Electrical  Wholesalers’  .Asso¬ 
ciation — Hot  Springs,  Va.,  May  27- 
30.  E.  Donald  Tolies,  165  Broad¬ 
way,  New  York. 

Wisconsin  I’tilities  Association  —  Ac¬ 
counting  Section,  Racine,  Mav  28- 
20.  J.  N.  Cadby,  135  AV.  Wells  St., 
Milwaukee. 

National  Electric  Light  Association — 
.Atlantic  City,  June  8-12.  A.  J. 
Marshall,  420  Lexington  Ave.,  New 
York. 

Public  I'tilities  Advertising  .Association 
— New  York,  June  14-16.  Room 
174  8,  4  Irving  Place,  New  York. 

•Association  of  Iron  and  Steel  Electri«-al 
Engineers — Cleveland.  June  1.5-19.  J. 
F.  Kelly,  Empire  Bldg.,  Pittsburgh. 

('anadian  Electrical  .Association — Banff 
Springs  Hotel,  Banff,  Alberta,  June 
16-18.  H.  if.  Lyster,  407  Power 
Bldg.,  Montreal. 

.American  Institute  of  E1e4-itNcal  Engi¬ 
neers — Summer  convention,  Ashe¬ 
ville,  N.  C.,  June  22-26.  F.  L. 
Hutchinson,  33  W.  39th  St.,  New 
York. 

I’acific  Coast  Section,  N.E.L.A. — Del 
Monte,  Calif.,  June  24-27.  K.  1. 
Dazey,  417  Sutter  St.,  San  Francisco. 


from  Hyder,  and  the  project  will  be 
within  the  Tongass  National  E'orest. 
An  initial  capacity  of  15,000  hp.  and 
an  ultimate  capacity  of  50’,(X)0  hp.  are 
involved. 

Cuming  Sale  of  Galveston  Utility? 

Negotiations  are  pending  for  the  sale 
of  the  electric  light  and  power  plant  and 
system  of  the  Galveston  Electric  Com¬ 
pany  to  the’  Housgton  Lighting  &  Power 
Company.  Under  the  plan  the  pur¬ 
chasing  company  is  said  to  offer  the 
same  residence  lighting  rates:  asr  are  in 
effect  in  Houston. 

California  Edison’s  New  Farm  Rates 

As  an  emergency  relief  measure  to 
farmers  in  the  San  Joaejuin  Valley,  who 
are  facing  a  serious  water  problem,  the 
Southern  California  Edison  Company 
has  established  a  voluntary  discount  of 
20  per  cent  in  agricultural  power  rates 
to  be  effective  in  this  area  during  May. 
June,  July  and  August  of  this  year.  .A 
new  agricultural  schedule  approved  by 
the  California  Railroad  Commission  will 
bring  a  saving  to  the  farmers  of  ap- 
pro.ximately  $330.(MX). 

CANADA 

Big  Alberta  Power  Scheme 

If  the  provincial  government  approves 
the  .scheme,  the  Hercules  Consolidated 
Mining,  Smelting  &  Power  Corporation. 
Ltd.,  of  London,  Winnipeg  and  Van¬ 
couver,  will  proceed  with  a  power  un¬ 
dertaking  in  the  southern  part  of 
.•\lberta  whereby  waste  natural  gas  from 
Turner  Valley  will  be  utilized  for  the 
generation  of  electricity.  Construction 
of  a  plant  would'  be  commenced  within 
90  days  after  granting  of  approval  and 
70.0(X)  hp.  would  be  generated  within 
a  year,  according  to  R.  Crowe-Swords 
of  Vancouver,  representative  of  the  com¬ 
pany.  who  placed  the  proposal  before 
the  .Alberta  government.  He  says  that 
it  is  planned  to  spend  not  less  than 
$10,000,000  at  the  outset  and  possibly 
$100,000,000  within  a  period  of  about 
fifteen  years.  Production  at  a  cost  of 
0.3  cent  per  kilowatt-hour  is  prophesied. 

Ontario  Pessimism  on  St.  Lawrence 
W.  E.  N.  Sinclair,  House  leader  of 
the  Ontario  Liberal  party,  predicts  the 
blocking  of  the  St.  Lawrence  waterway 
and  power  plan  and  the  wrecking  of  the 
basic  principle  of  hydro  power  at  cost  as 
the  result  of  the  Ontario  Hydro-Electric 
Power  Commission’s  policy  of  purchas¬ 
ing  Quebec  power  from  the  private 
Beauharnois  development  rather  than 
tleveloping  the  St.  Lawrence  and  other 
waters. 

ABROAD 

Cost  of  Shannon  Hydro  Undertaking 
The  Irish  Free  State  Exchequer  re¬ 
turns  for  the  financial  year  ended  March 
31  show  that  the  total  cost  of  the 
Shannon  hydro-electric  scheme  has  so 
far  amounted  to  $28,503,750. 
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('U-rrlimd  ('rum  rf  Eniilnminij  Compnnu 


Powered  by  five  electric  motors,  tliis  lutbng-boom  gantry 
crane  with  an  effective  reach  over  the  water  of  44  ft.  offers 
economical  handling  of  sulphur  to  and  from  storage  at  the 
East  Tampa,  Fla.,  plant  of  the  U.  S.  Phosphoric  Products 
Corporation.  Here  the  operator’s  cab  travels  horizontally 
with  the  3-cu.yd.  bucket.  This  improves  the  accuracy  of 
handling.  The  rating  of  the  crane  is  "’J  tons. 


crane 


EDITORIALS 

L.W.W. MORROW 
Editor 


On  to  Atlantic  City  once  more 

NCE  again  preparations  are  at  a  peak  for 
the  annual  convention  of  the  National 
Electric  Light  Association.  It  will  be  the  fifty- 
fourth  assemblage  of  this  body  and  will  again 
be  held  at  Atlantic  City,  where  two  years  ago 
about  twxlve  thousand  persons  registered  for  the 
convention.  It  is  expected  that  the  program,  the 
exhibits  and  the  attendance  will  all  exceed  those 
of  past  years. 

Many  industry  oportunities  and  problems  will 
be  discussed  at  the  meeting  in  the  hope  that  an 
understanding  will  be  reached  upon  which  co¬ 
operative  industry  action  can  be  based.  The 
exhibits  will  show  the  developments  in  engineer¬ 
ing  equipment  of  the  past  two  years.  But  beyond 
this  there  will  be  afforded  an  opportunity  for 
exchange  of  opinions  between  electrical  men  from 
all  parts  of  the  country.  The  convention  is  a 
clearing  house  and  a  starting  point  for  new  in¬ 
dustry  achievements.  All  should  attend  who 
possibly  can. 

An  expert  explains 
radio  phenomena 

The  astronomers  have  now  tackled  the  prob¬ 
lem  of  fading  in  popular  broadcast  reception. 
It  seems  that  “when  a  broadcast  wave  travels 
over  the  earth  it  is  propagated  or  reflected  back 
from  an  ionized  layer  of  the  earth’s  atmosphere 
known  as  the  Kennelly-Heaviside  layer,  which  lies 
some  100  miles  above  the  earth’s  surface.  Any 
change  in  the  intensity  or  degree  of  this  ionization 
or  electrification  of  the  earth’s  upper  atmosphere 
would  have  the  effect  of  bending  the  ray  more 
abruptly  or  less  abruptly  toward  the  earth  and 
thereupon  at  once  be  noticed  in  the  intensity  of 
radio  reception.  The  more  rapid  changes  of  this 


sort  are  doubtless  responsible  for  the  phenomena 
of  fading.  According  to  our  theory,  the  sun  con¬ 
stantly  bombards  the  earth’s  atmosphere  with 
electrons  or  bundles  of  energy  of  high  frequency, 
which  in  turn  tear  apart  the  positive  and  nega¬ 
tive  charges  of  the  atmospheric  molecules  —  in 
other  words,  ionize  it  to  a  very  considerable 
extent — thus  producing  the  Kennelly-Heaviside 
layer. 

“If  the  sun  is  more  active  on  occasion,  as 
when  large  spots  appear  on  its  surface,  the  degree 
of  ionization  increases,  .producing  substantially 
the  effect  of  lowering  the  Kennelly-Heaviside 
layer  and  upsetting  the  radio  reception.  When 
the  sun  is  again  less  active,  the  atmosphere  tends 
to  return  to  its  normal  state  of  ionization  and  the 
radio  broadcasting  reception  tends  to  improve  as 
the  ionized  layer  lifts,”  or  so  says  Dr.  H.  T. 
Stetson,  director  of  the  Perkins  Observatory, 
Delaware,  Ohio. 

Well,  that’s  quite  comforting.  The  next  thing 
will  be  to  regulate  the  Kennelly-Heaviside  layer 
or  the  sun,  one  or  the  other.  Unless — and  this 
seems  more  probable — some  other  certainty  that 
will  in  turn  have  to  be  restated  doesn’t  arise  in 
the  meantime. 

Untansle  the  soods 
distribution  web 

LECTRICAL  merchandise  distribution  from 
the  raw-material  stage  through  factory  and 
outlets  to  retailer  and  consumer  is  an  economic 
kaleidoscope.  Lights  and  shadows,  reds  and 
greens  shift  back  and  forth  in  the  picture  as  goods 
move  along  the  intricate  sales  pathways  forming 
the  modern  appliance  market  web.  Studying  the 
area  afforded  by  a  single  representative  city,  one 
will  at  once  be  struck  with  the  complexity  of  dis- 
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tribution  and  the  need  of  defining  more  sharply 
the  service  values  of  the  different  organizations 
and  establishments  whose  sales  make  up  the  grand 
yearly  total  for  the  community.  Examining  the 
books  of  these  establishments,  one  will  be  sur¬ 
prised  at  the  differences  in  business  volume,  costs 
and  net  prpfits  or  losses  occurring  in  one  munic¬ 
ipality.  Extending  the  ratios  and  values  obtained 
to  regional  or  country-wide  interpretation,  one 
marvels  that  so  manv  competing  establishments 
succeed  in  keeping  “out  of  the  red.” 

“Pollyannish”  claims  that  the  law  of  supply  and 
demand  will  in  time  correct  all  inequalities  can 
never  save  an  industry  from  needless  losses  due  to 
inefficient  marketing  schemes  and  set-ups.  It  is 
time  to  find  out  whether  there  are  too  many  out¬ 
lets  for  electrical  goods  in  the  distributing  field, 
whether  excessive  competition  is  producing  losses 
heavy  enough  to  justify  limitation  of  channels  by 
which  goods  reach  the  consumer,  and  what  can  be 
done  to  control  the  direction  and  flow  of  such 
products  in  order  that  the  business  of  legitimate 
(service-rendering)  outlets  may  prosper. 

It  appears  that  the  old  idea  of  “the  more 
the  merrier”  is  a  false  guide  in  the  provision  and 
maintenance  of  channels  for  economic  sales 
activity.  Certainly,  it  is  evident  that  too  much 
time  and  money  are  being  spent  by  manufacturers 
and  distributors  in  cultivating  retail  outlets  whose 
annual  electrical  sales  are  but  a  drop  in  their 
total  bucket,  and  that  in  the  marketing  of  special¬ 
ties  a  better  concentration  of  distributing  func¬ 
tions  in  each  community  may  be  preferable  to 
“shotgun”  sales  efforts.  The  time  is  ripe  for 
more  selective  determination  of  the  channels  of 
profitable  electrical  merchandise  flowage. 

Tunssten  platins,  latest 
triumph  of  electrochemistry 

MANY  theories  have  been  proposed  to 

kJ  show  why  tungsten  could  not  be  plated  from 
aqueous  solution  that  most  investigators  .  .  .” 
Thus  does  Colin  G.  Fink  preface  the  discussion 
in  his  report  to  the  Electrochemical  Society  on  the 
successful  electrodeposition  of  that  metal  from 
aqueous  solution.  Once  more  falls  a  supposedly 
unassailable  barrier.  Since  1867  the  plating  of 
tungsten  has  stood  as  a  bright  lure  for  the  labora¬ 


tory  investigator.  For  innumerable  ones  it 
meant  failure  and  disappointment.  Today  it 
joins  the  w'orking  forces  of  the  world  as  one  of 
industry’s  newest  tools.  Electricity  has  scored 
another  triumph. 

To  process  industries,  particularly  chemical 
plants.  Dr.  Fink’s  announcement  is  of  particular 
interest,  for  tungsten  deposited  on  a  polished 
metal  surface  brings  many  advantages — a  hard 
surface;  melting  point  of  3,650  deg.  C.  (more 
than  twice  as  high  as  that  of  chromium)  ;  resist¬ 
ance  to  all  common  mineral  acids,  aqua  regia  and, 
in  fact,  all  except  a  mixture  of  nitric  and  hydro¬ 
fluoric  acids.  Tungsten  is  the  only  metal  in  the 
chromium  series  of  the  periodic  system  which  is 
not  soluble  in  hydrochloric  or  sulphuric  acids.  It 
is  silvery  white  in  color  and  does  not  tarnish  in 
dry  air. 

The  technique  of  the  process  of  electrodeposi¬ 
tion  is  somewhat  delicate,  and  the  conditions  re¬ 
quire  careful  control  for  successful  use.  But  the 
electrochemists  may  well  rejoice  in  the  destruc¬ 
tion  of  another  of  the  ancient  “impossibilities.” 

Welding  achieves 
a  few  more  victories 

“TF,”  DEMURRED  the  skeptics  of  past  years. 

JL  “electric  welding  were  speedy,  economical, 
uniform  in  character,  strong,  of  definitely  known 
and  foretellable  resistance  to  failure  under  stress, 
and  also  homogeneous  In  composition  with  the 
surrounding  metal,  we  should  be  glad  to  use  it. 
but,  of  course,  the  pity  is  that  it  cannot  be.”  So 
much  for  tradition.  So  much  for  Incentive.  To¬ 
day  the  art  of  electric  welding  stands  triumphant 
upon  those  very  limitations  once  seen  as  so  desper¬ 
ately  stifling. 

In  a  Mid-Western  ^teel-tube  mill  flat  stock  is 
rolled  and  races  through  a  welding  machine  per¬ 
fectly  and  all  but  imperceivably  joined  at  80  feet 
per  minute  in  the  heart  of  a  1,200-kw.  spot  ot 
electrical  energy.  Continuous  tests  to  destruction 
of  samples  of  this  mill’s  output  go  on;  failure 
must  occur  at  some  point  other  than  the  weld  or 
the  machine  shuts  down — so  sure  Is  the  strength 
of  electric  welding  and  so  exacting  are  the  require¬ 
ments  upon  it. 

The  navy  adopts  welded  boilers  for  Lnitea 
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States  scout  cruisers.  Each  successive  welded 
building  pushes  a  little  nearer  to  the  heights  set 
hv  riveted  construction.  According  to  a  recent 
report  to  the  American  Society  for  Testing  Mate¬ 
rials,  a  good  or  bad  weld  can  be  determined  from 
its  external  appearance  provided  that  a  certain 
welding  technique  is  followed.  If  that  is  not 
sufficiently  assuring,  X-rays  and  electromagnetic 
tests  will  furnish  more  convincing  proof.  Econo¬ 
mies  of  material  and  designer’s  time  are  common¬ 
place.  Electric  welding,  thanks  to  skeptics  as  well 
as  to  advocates,  has  arrived  definitely  and  surely. 

Insulation  research  suggests 

less  complex  phenomenon 

RIGINALEY  the  question  of  :he  nature  of 
dielectric  loss  was  answered  by  a  vague  ref¬ 
erence  to  some  kind  of  dielectric  hysteresis,  which, 
however,  served  only  to  indicate  the  prevailing 
ignorance  on  the  subject.  Thereafter  came  the 
study  of  dielectric  absorption,  as  observed  under 
continuous  stress,  and  the  realization  that  this 
phenomenon  could  under  certain  circumstances  ac¬ 
count  for  virtually  all  of  the  loss.  Next  there  ap¬ 
peared,  within  the  last  year  or  two,  the  suggestion 
that  Debye’s  theory  of  polar  molecules  could  be 
invoked  for  explaining  dielectric  loss,  which  there¬ 
fore  gave  renewed  point  and  further  clarity  to  the 
older  suggestion  of  dielectric  hysteresis.  Addi¬ 
tional  instances  of  both  these  types  of  loss  were 
presented  at  the  recent  conference  of  the  National 
Research  Council’s  committee  on  electrical  insula¬ 
tion,  and  it  was  evident  that  while  for  the  most 
part  the  loss  due  to  molecular  dipoles  is  confined 
to  a  high  range  of  frequencies,  there  are  neverthe¬ 
less  cases  of  low  temperature  and  high  viscosity 
when  this  phenomenon  may  cause  substantial  loss 
within  the  range  of  commercial  frequencies. 

Of  particular  interest,  however,  was  the  sug¬ 
gestion  of  a  third  possible  cause  of  dielectric  loss 
in  the  behavior  of  colloidal  particles.  Colloidal 
particles  are  aggregates  of  large  numbers  of  mole¬ 
cules  held  together  in  some  regular  way,  which, 
however,  is  less  definite  than  that  pertaining  to 
chemical  combination.  These  particles,  always 
present  to  some  extent  in  oils,  have  high  powers 
of  adsorption  for  different  types  of  free  ions.  In 
this  state  they  may  become  large  and  slow-moving 


ions  themselves.  There  is  much  independent  evi¬ 
dence  of  ions  of  this  type  in  the  short-time  elec¬ 
trical  characteristics  of  oils,  but  their  nature  and 
origin  up  to  this  time  have  not  been  clear. 

This  is  not  merely  a  suggestion  of  a  third  type 
of  dielectric  loss.  If  this  were  the  whole  story, 
it  might  perhaps  only  lend  additional  uncertainty 
in  a  choice  among  several  possible  causes.  The 
interesting  thing,  however,  is  that  the  colloid 
chemist  is  suggesting  that  the  properties  of  col¬ 
loids  may  account  for  all  of  the  phenomena  attrib¬ 
uted  to  polar  molecules,  as  well  as  those  of  anom¬ 
alous  conduction  and  dielectric  absorption.  If 
this  dream  should  come  true,  it  would  be  progress 
indeed,  for  the  general  complexities  and  anoma¬ 
lies  of  high-voltage  insulation  would  be  merged  as 
separate  manifestations  of  one  central  type  of 
phenomenon. 

Now  for  rural  planning 

YSTEM  planning,  as  distinguished  from  the 
design  of  system  components,  is  gradually 
attracting  the  attention  it  deserves.  Without 
forgetting  the  necessity  of  a  broad  perspective, 
which  has  been  emphasized  a  great  deal  in  the 
last  two  years,  it  is  highly  important  to  apply  the 
same  forward-looking  design  to  rural  distribution 
systems.  This  is  particularly  necessary  because 
companies  that  do  not  have  much  hope  of  rural 
load  growth,  and  which  design  accordingly,  may 
some  day  find  themselves  with  a  system  that  will 
have  to  be  totally  revised.  In  this  issue  L.  G. 
Smith  takes  this  viewpoint  and  shows  how  the 
costly  revisions  that  have  taken  place  in  urban 
distribution  can  be  avoided  in  rural  service. 

To  arrive  at  the  logical  steps  to  he  adopted, 
the  service  should  be  laid  out  for  several  loads 
and  stages  of  development,  d'he  ultimate  system 
should  he  plotted  on  a  map  so  that  all  lines  and 
substations  constructed  may  be  checked  to  see  that 
they  conform  with  this  plan.  Of  course,  several 
transition  stages  may  be  required  as  the  load 
grows,  but  they  should  be  such  that  they  may  he 
readily  adapted  to  the  future  without  costly  scrap¬ 
ping  of  material.  Even  though  a  very  economical 
system  be  designed,  rural  load  may  still  be  un¬ 
profitable  unless  commercial  activities  are  so  well 
directed  that  the  revenue  will  be  sufficient  to  pay 
the  fixed  and  operating  charges. 
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220-Kv.  Arrester 
on  Long  Line 


Httfif'ly  Ent/iuccrimi  Department , 

W estinyhouse  Electric  c'r  Mamifactiiriny  Comtanx 


Internal  construction  of  SV  units 

Kach  unit  has  four  parallel  stacks  of  resistance  electrodes 
held  in  position  by  a  compressed  spring 


known  fact  that  lightning  arresters  are  transient-voltagc- 
limiting  devices  and  have  little  or  no  thermal  caj)acity  to 
discharge  power  current.  In  this  particular  application 
the  arresters  would  have  to  protect  the  transformers 
against  lightning  surges  while  being  able  themselves  to 
withstand  these  large  sustained  dynamic  overvoltages. 
The  standard  SV  arre.ster  of  the  last  several  years  uses 
a  column  of  standard  units,  each  unit  rated  at  12.2  kv. 
For  adequate  protection  of  the  transformers  against 
lightning  surges  it  was  figured  that  eighteen  of  these 
units  were  the  most  that  could  be  used  per  phase  leg. 
It  would  require  22  units,  however,  to  handle  these 
dynamic  overvoltage  conditions  of  266  kv.  line  to  ground. 

The  arresters  that  were  decided  upon  met  these  two 
requirements  by  a  new  and  very  unique  design.  Each 
phase  consists  of  22  standard  units  with  the  four  lower 
units  shunted  by  a  manually  closed  and  automatically 
tripped  lightning  arrester  switch.  In  normal  operation 

the  switch  is  closed 
.  n  'I  (  li  f  r  f  nr. 


The  IIydro-l£lectric  Power  Commission  of  Ontario 
recently  has  placed  on  the  220-kv.  side  of  the  Lea- 
side  substation  near  Toronto  a  unique  and  notable 
installation  of  four  3-j)hase  SV’  autovalve  lightning 
arresters.  The  possible  overvoltage  conditions,  space 
limitations  and  insulation  clearances  presented  difficult 
problems  in  the  application  of  arresters  at  this  station. 

'rransmission  lines  from  the  Paugan  generating  sta¬ 
tion  enter  the  Leaside  receiving  substation  through  four 
banks  of  45,000-kva.,  grounded  neutral,  220  to  1 10-kv. 
transformers.  Due  to  line  regulation  and  the  overs])eed- 
ing  of  the  generators  with  direct-connected  exciters  a 
hydro-electric  power  system  is  subject  to  a  considerable 
rise  in  voltage  when  the  load  is  lost.  On  this  system  it 
was  estimated  that  such  loss  of  load  might  cause  a  100 
])er  cent  dynamic  overvoltage  or  266  kv.  line  to  ground 
at  Leaside. 

File  protection  ])roblem  was  difficult.  It  is  a  well- 


.^lose-up  view 
of  268.4-kv. 
arrester  at 
Leaside 
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A  typical  three-phase  lightning  arrester  and  switch 

Three  poles  and  operating  mechanism  of  a  high-speed 
lightning  arrester  switch  for  inserting  additional  units 
when  dynamic  overvoltages  occur. 


lar  t(j  that  used  in  these  arresters  l)ut  sliunting  three 
units  instead  of  four,  as  at  Leaside,  is  shown  in  an 
accoinjianying  illustration.  The  three  blades,  mounted 
on  a  tumhling  rod,  are  in  the  closed  position  and  the 
housing  is  removed  from  the  operating  mechanism  to 
show  its  construction.  This  operating  mechanism  is 
similar  to  that  used  to  trip  high-speed  circuit  breakers 
and  is  operated  by  a  strong  spring  compressed  by  the 
hand-closing  operation.  The  solenoid  for  the  tripping 
mechanism  is  energized  by  a  separate  110-volt  direct- 
current  circuit  which  is  closed  by  the  contacts  of  an 
undamped,  instantaneous  plunger  type  relay.  These  con¬ 
tacts  have  ample  capacity  for  three  trii>ping  circuits. 

It  was  desirable  to  locate  these  arresters  close  to  the 
transformers  and  connected  to  the  line  adjacent  to  the 
transformer  bushing,  where  the  highest  reflected  voltage 
apjiears.  Each  arrester  consists  of  three  identical  pha.se 
legs,  each  of  which  includes  the  operating  element,  de¬ 
scribed  above ;  a  covered  series  gap,  a  galvanized  steel 
frame  with  pillar,  and  strain  type  insulators  for  support- 


Active  elements  or  SV  units  used 
on  the  Leaside  arresters 

Each  unit  has  a  maximum  rating  of  12.2  kv.  r.m.s. 


ing  the  gap  and  bracing  the  column  of  units.  Usually 
these  three  phase  legs  are  mounted  in  a  straight  line,  but 
in  this  station  there  was  not  sufficient  room  for  this 
arrangement.  To  meet  this  space  limitation  and  insula¬ 
tion  clearances  the  phase  legs  were  placed  in  the  lines  of 


VOLT-TIME  CURVE 

‘ 2,000 kv.  Surgfe 


VOLT- TIME  CURVE 
220  kv  Type  S\T  Arrester 
Sur^e  Voltage  =2,000 kv. 


■f\' 


vW  Second 


Second 


Oscillograms  showing  a  2, 000, 000- volt  surge  produced  by  surge  generator  and  characteristic  of  arrester 

— The  surge  is  placed  across  an  eighteen-unit  autovalve  arrester.  Right — The  arrester  limits  the  surge  to  t»00  kv. 
With  the  switch  in  the  closed  position  the  Leaside  arrester  has  eighteen  units. 


2.  1031— ELECTRICAL  WORLD 


805 


surge  was  reduced  to  a  crest  value  of  900  kv.  With 
the  switch  open  and  22  units  in  series  the  crest  terminal 
voltage  of  the  arrester  will  be  about  1,100  kv.  These 
values  are  crest  values,  and  when  expressed  in  equivalent 
r.m.s.  values,  the  terms  that  one  is  familiar  with  in 
talking  about  alternating-current  systems,  they  are 
635  kv.  and  780  kv.  r.m.s.  respectively. 

T 

Tying  a  Floating  Steam  Plant 
Into  Shore  System 

In  “plugging  in”  the  New  England  Public  Service 
Company’s  20.000-kw.  floating  steam  plant  Jacoua  to  the 
land  lines  of  the  Central  Maine  Power  Company  a  19-fi. 
range  of  tide  had  to  be  met.  Connection  from  ship  to 
shore  is  made  by  2.000.(XX)-circ.mil  armored  cables  run 
between  steel  towers  on  deck  and  on  land,  as  illustrated. 
The  deck  tower  is  bolted  to  connections  on  shipboard 
and  can  be  transferred  to  the  opposite  side  of  the  vessel 
0  *  \econds^  ^  ^  when  required.  The  shore  tower  is  bolted  to  a  timber 

crib  and  is  fixed  in  position.  On  each  of  the  towers 
Speed  and  voltage  curves  when  load  on  a  220-kv.  system  the  cables  pass  over  a  steel  drum  to  which  are  fa.stened 

is  suddenly  disconnected  2;|x3|-in.x  9-ft.  6-in.  maple  crossarms,  the  cables  being 

The  upner  curve  shows  the  voltaije  rise  with  constant  flux  cleated  111  place.  T  he  (IrUlllS  are  fixed  111  Jllace.  At 

linkaBes  on  the  generator  field.  The  dotted  curve  shows  eacll  conductor  is  Slllit  illtO  tWO 

how  the  voltage  rise  is  limited  by  opening  the  main  field  •  -i  i  i  •  i 

breaker  at  the  end  of  o.ii  second.  1  ,(J(A).(JOU-circ.niil  conductors  and  Carried  to  an  uiider- 

jiass  where  a  right-angle  liend  is  made  to  the  shore  line, 
a  right-angle  triangle,  with  etjually  spaced  adjacent  phase  Arrangements  are  made  aboard  the  vessel  to  supply 
legs.  This  mounting  necessitated  a  separate  operating  energy  at  either  6,600  volts  delta  or  11,000  volts  V. 
niechanism  for  each  phase  leg  instead  of  the  typical  Connections  with  the  transmission  system  are  made  via 
arrangement  described  above.  a  step-up  transformer  substation  on  shore,  at  which 

Application  data  for  the  switch  operation  are  shown  ship-to-shore  lines  terminate.  Two  6.600-volt,  three- 
in  the  illustration.  The  relay  was  set  to  operate  at  about  phase  circuits  connect  the  Jacona  with  the  shore  sy.steiii 
25  per  cent  increa.se  in  voltage.  In  less  than  0.25  second  at  the  Maine  Seaboard  Paper  Company’s  Hucksport 
after  the  overvoltage  reached  the  setting  of  the  relay  the  ])lant.  Later  the  ves.sel  will  be  towed  to  Portsmouth, 
blades  left  the  jaws  and  the  switch  was  in  an  open  posi-  N.  II.,  and  tied  into  the  New  England  Public  Service 
tion,  in  less  than  0.5  second.  The  curve  shows  that  tiie  Company’s  subsidiary  lines  at  ll.OfX)  volts, 
switch  was  completely  opened  before 
the  voltage  reached  219  kv..  or  the 
limit  of  the  eighteen-unit  arrange¬ 
ment,  and  the  additional  four  units 
were  thus  automatically  in.serted. 

d'he  i)erformance  of  these  arrest¬ 
ers  is  shown  in  o.scillograms ;  the 
volt-time  oscillogram  shows  a  2,000,- 
CXX)-volt  surge  jfroduced  by  a  surge 
generator  and  ajqdied  to  the  eighteen 
.S\’  units  in  .series,  the  combination 
normally  found  in  these  arresters. 

-As  shown  in  the  o.scillograms  this 


Ship-to-shore  cables  looped  over  drums 
and  spaced  by  cleats  enjoy  sufficient 
slack  to  compensate  for  a 
19-ft.  tide  range 

S(X) 
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The  Utilities  as 

Shock  Absorbers 

By  EDWIN  GRUHL 

I’icc-Prcsidciit  and  iicncral  Manager  North  American  Company 


WAS  THE  increased  use  of  electricity  that  has  taken  place  been 
such  an  astonishing  happening  during  a  depression?  It  was  not 
astonishing.  It  was  simply  the  normal  act  of  the  public  in  purchas¬ 
ing  something  it  wanted,  and  declining  to  stint  itself — depression  or 
no  depression — in  the  use  of  a  service  the  co‘'t  of  which  is  the  smallest 
part  of  the  family  budget.  It  is  impressive  evidence  of  the  public  s 
disinclination  to  curtail  expenditures  for  those  things  in  life  w  hich 
are  either  necessities  or  luxuries  or  both 


THI*'  electric  utilities  have  displayed  an  inherent 
capacity  to  absorb  the  shocks  of  depression.  It 
is  not  by  any  accident  of  fixed  price  or  monopoly 
that  so  many  of  them  found  it  possible  to  show  a  good 
record  of  earnings  for  the  year  1930  at  a  time  when 
many  industries  were  showing  losses.  There  was  actu¬ 
ally  slightly  increased  revenue  for  the  electric  industry 
as  a  whole,  in  spite  of  a  decrease  of  1.8  per  cent  in  elec¬ 
tric  output  and  in  s])ite  also  of  a  decrease  of  7.3  per  cent 
ill  industrial  use  of  electricity.  This  seeming  contradic¬ 
tion  is  jiartly  explained  by  the  fact  that  utility  manage¬ 
ment  was  never  more  active  after  additional  business. 
Increased  revenue  was  due  iirincijially,  however,  to  an 
increase  in  demand  by  residence  customers.  Nearly 
one-half  million  new  electric  customers  were  added  dur¬ 
ing  1930  and  household  consumption  of  electricity  in¬ 
creased  13  ])er  cent,  d'hese  two  factors  brought  greater 
revenue,  yet  the  average  cost  to  the  customer  for  each 
hilowatt-hour  was  actually  lower  than  ever  before. 

INery  one  knows  of  the  large  decrease  in  the  cost  of 
electricity  below  pre-war  levels,  in  sjnte  of  increases  in 
the  cost  of  all  other  household  commodities.  In  this 
connection  there  is  sometimes  a  loss  of  perspective  due 
to  the  fact  that  the  dejiression  brought  some  high-priced 
commodities  lower,  but  even  these  reductions  have  not 
approached  the  constant  reductions  in  the  cost  of  elec¬ 
tricity.  which,  for  so  many  years,  has  l)een  so  far  below 
all  other  items  in  the  family  budget.  The  electric  dollar 
has  .-.till  double  the  buying  power  of  the  cost-of-living 
dollar.  The  average  cost  of  electric  service  to  the  do¬ 
mestic  customer  has  been  on  a  downward  trend  since 
1914,  a  distinction  which  has  not  been  achieved  in  any 
other  item  of  the  family  budget.  Electricity  still  costs 

*l  ri>iit  an  address  before  the  Philadelphia  Association  of  Sc- 
Stilcswrn,  April  15.  /O.?/. 


less  than  one  cent  out  of  every  dollar 
spent  in  the  home. 

It  is  impossible  to  reconcile  with 
the  facts  the  statistics  <|Uoted  in  some 
of  the  extravagant  criticism  of  the 
industry  by  those  whose  avowed  ])ur- 
))ose  is  the  promotion  of  government 
ownership.  In  addressing  the  Pro¬ 
gressive  Conference  on  March  13, 
1931,  Senator  Norris  spoke  upon 
what  he  is  pleased  to  call  the  “Power 
'I'nist.”  Among  other  things  he  said  : 

“The  only  revenue  from  this  combination  is  from  the 
sale  of  electricity.  It  makes  its  unholy  levy  upon  all 
classes  of  our  peo])le.  The  student,  poring  over  his 
lessons  under  an  electric  light,  contributes  his  share.  The 
washerwoman,  supporting  her  fatherless  children,  cannot 
escape  the  financial  exactions  of  the  ‘Power  Trust.’  The 
manufacturer  must  charge  the  consumer  a  higher  price 
for  his  jjroducts  l)ecaues  he  likewise  must  contribute  to 
the  combination’s  unconscionable  demands.  No  home  is 
too  humble  or  too  lowly  to  escajie  its  levies  and  no  man¬ 
sion  is  t(Mi  great  to  be  overlooked.  X()  tax  collector  is 
more  insidious  in  his  demands  or  makes  the  collection 
with  a  greater  degree  of  certainty  and  severity.” 

Just  what  is  the  student’s  share  of  what  Senator 
Norris  terms  this  “unholy  levy”?  .Assume  that  the  stu¬ 
dent  does  his  studying  under  a  standard  40-watt  lamj) 
and  that  he  burns  it  as  much  as  four  hours  every  night 
of  the  week.  At  the  country’s  average  rate  of  6  cents  })er 
kilowatt-hour  the  cost  to  light  this  lamj)  for  four  hours 
each  night  is  less  than  1  cent — at  most  7  cents  a  week. 
Is  there  anything  in  his  expenditures  that  can  compare 
to  this  for  cheapness?  It  is  less  than  half  the  cost  of  a 
daily  news])a])er.  The  washerwoman,  “sup])orting  her 
fatherless  children,”  has  been  rescued  from  her  manual 
labor  by  the  modern  electric  washing  machine,  which 
costs  her  less  than  2  cents  an  hour  to  o|)erate.  If  this  is 
an  “exaction,”  the  wa.sherwoman  certainly  makes  the 
most  of  it. 

In  the  case  of  the  manufacturer,  who  Senator  Norris 
says  must  increase  the  price  of  his  jwoducts  because  of 
the  cost  of  electric  power,  the  truth  is  that  the  average 
cost  of  the  electricity  he  u.ses  is  less  than  3  per  cent  of 
the  value  of  the  prcxluct  he  manufactures. 

It  is  not  only  in  its  long-range  construction  program 
and  the  increasing  patronage  of  the  public  during  the 
period  of  depression  that  the  electrical  industry  has  dem- 
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onstrated  its  position  as  a  shock  absorber.  It  has,  under 
state  regulation,  been  a  business  where  the  return  on  the 
investment  is  moderate  but  stable — remarkably  moder¬ 
ate  when  comi)ared  with  the  return  which  the  public 
contributes  to  other  businesses.  The  1930  figures  of 
some  9fX)  large  industrial  corporations  with  an  aggregate 
capital  and  surplus  of  $29,000,000,000  are  summarized 
in  the  current  bulletin  of  the  National  City  Bank.  The 
average  rate  of  return  on  the  investment  of  these  900 
corporations  in  1930  was  7.2  i)er  cent,  and  in  1929  it  was 
13.3  per  cent.  Electric  utilities  show  no  such  fluctua¬ 
tions.  It  is  interesting  to  observe  that  among  the  indus¬ 
tries  showing  an  actual  increase  of  profits  in  1930  as 
compared  with  1929  are  amusements,  which  showed  a 
return  of  16.8  per  cent:  confectionary  and  beverages. 
22.5 :  dairy  products.  18.2  per  cent ;  drugs.  21.5  per  cent, 
and  tobacco,  15.1  per  cent.  It  is  no  wonder  the  "full 
dinner  ])air’  slogan  is  now  obsolete. 

The  power  behind  the  worker 

The  electric  industry  has  achieved  exceptional  stability 
of  wage  standards  and  employment.  The  Monthly  Labor 
Review  of  the  Bureau  of  Labor  .Statistics  reports  cur¬ 
rently  the  trend  of  employment.  The  latest  issue  com¬ 
pares  employment  and  wages  of  industry  in  December, 
1930,  with  those  of  December,  1929.  In  every  case  ex¬ 
cept  the  electric  utilities  there  was  a  decrease  in  the 
number  on  payroll,  ranging  from  4.3  ])er  cent  in  the 
case  of  hotels  to  over  28  per  cent  in  mining  and  lumber. 
In  the  electric  industry  there  was  an  actual  increase  in 
emjdoyment  of  seven-tenths  of  1  per  cent.  Similarly, 
there  were  decreases  iti  the  amount  of  ])ayroIl  wages 
ranging  from  7j  ])er  cent  in  the  case  of  hotels  to  39 
per  cent  in  the  case  of  both  mining  and  lumber,  as  com¬ 
pared  with  an  increase  of  one-half  of  1  ])er  cent  in  pay¬ 
roll  of  the  electric  light  and  ])ower  industry. 

•According  to  the  Xational  Industrial  Conference 
Board  the  cost  of  living  in  February  of  this  year  was 
43  j)er  cent  above  1914.  W^ages  in  manufacturing  plants 
are  corres])ondingly  133  per  cent  higher  and  in  the 
building  trades  are  147  i)er  cent  higher.  The  difference 
between  tbe.se  figures  of  cost  of  living  and  wages  re])re- 
sents  tbe  surplus  which  has  been  devoted  by  the  worker 
to  the  enjoyment  of  leisure  and  to  savings.  National 
income  increased  from  $34,000,000,000  in  1913  to 
$81.(X)0.(X)0,000  in  1928  and  $84,000,000,000  in  1929. 

W  hat  has  electric  power  to  do  with  this  picture?  A 
surprisingly  great  deal.  In  1913  every  factory  worker 
was  e(iui])])e(l  with  3  hj).  ])er  worker;  by  1925  this  had 
increased  to  4.3  hp.  ])er  worker,  and  it  now  exceeds 
5  bp.  ])er  worker.  With  the  increa.se  in  horsepower 
available  there  has  been  an  increase  in  productivity  and 
prosperity  earning  power. 

lVrba])s  it  is  more  fitting  to  {[note  conclusions  of  those 
outside  of  the  industry.  4'he  Chicago  Fribuue  has  .said 
editorially :  "'I'he  key  to  .American  ])rosperity  is  abun¬ 
dant  mechanical  power.  The  output  of  work  per  capita 
in  .America  is  almost  twice  that  in  Britain,  twelve  times 
that  of  the  Russians  and  thirty  times  that  of  the  Chi¬ 
nese.  Our  standard  of  wages  and  living  is  proportion¬ 
ately  higher.  China  has  four  times  our  population,  but 
we  do  ten  times  as  much  work.  I  f  mechanical  power  in 
this  country  were  no  further  deveU)ped  than  it  is  in 
China,  we  should  have  to  have  forty  times  our  ])opula- 
tion  to  do  what  we  tiow  accomplish,  and  our  lives  would 
be  spent  in  miserable  drudgery." 


I  have  cited  figures  of  the  National  Industrial  Confer¬ 
ence  Board  showing  that  the  national  income  rose 
from  $34,000,000,000  in  1913  to  $81,000,000,000  in  1928, 
an  increa.se  of  138  per  cent,  as  an  evidence  of  the  un¬ 
derlying  prosperity  to  which  the  electric  industry  has 
contributed  so  much.  The  board’s  figures  also  show 
that  governmental  e.xpenditures  rose  from  $3,000,000,000 
in  1913  to  $12,500,000,000  in  1928,  an  increase  of  ovei 
300  per  cent.  In  other  words,  governmental  expendi¬ 
tures  grew  more  than  twice  as  fast  as  national  incotne. 
Taxes  during  periods  of  depression  are  shock  producer^ 
to  the  taxpayer.  Here  agaiti  we  must  credit  the  electric 
industry  for  its  role  as  a  shock  absorber.  'Faxes  paid 
by  the  electric  industry  in  1929  e.xceeded  $180,00f).(.)0(). 
or  more  than  9  cents  for  every  dollar  of  revenue  col¬ 
lected.  '1  here  are  few  comuKKlities  or  services  which 
are  burdened  with  greater  taxes.  Casoline,  tobacco  and 
some  drugs  fall  in  this  class.  The  total  ta.x  bill  of  the 
country  e.xceeds  the  annual  gross  revenue  from  all  the 
railroad  and  utility  services  in  the  country,  including 
the  transportation  of  millions  of  ])assengers  and  tremen¬ 
dous  (luantities  of  freight,  the  electricity  and  gas  used 
in  your  homes  and  stores  and  the  power  for  the  manu¬ 
facturing  industries,  the  valuable  time-saving  communi¬ 
cations,  telegra])h  and  teleidione  systems,  the  street  rail¬ 
way  and  bus  systems. 

In  1913  the  average  cost  of  government  ])er  family 
was  six  times  the  average  family  electric  bill ;  last  year 
it  was  nearly  15  times  the  average  electric  bill  of  $31. 
That  is,  for  each  dollar  a  customer  spends  for  hou.sehold 
electric  service  he  has  to  ])ay  nearly  $15  in  taxes  for 
the  cost  of  government.  This  is  a  revealing  comparison 
of  ta.x  e.xactions  versus  low  cost  of  electricity — truly. 
Senator  Norris  is  correct  when  he  calls  the  tax  collector 
"insidious  in  his  demands.” 

T 

Kva.  Billing,  Fifteen-Minute 
Demand  Advocated 

'Fhe  fifteen-minute  interval  predominates  in  the  power 
schedules  of  200  companies  surveyed  by  the  N.E.L..A. 
rate  research  committee.  123  sti])ulating  that  jteriod :  25 
use  the  30-miuute  interval,  and  twelve  others  use  fifteen 
minutes  in  some  cases  and  30  minutes  in  others.  Of  the 
same  number  of  companies  166  base  the  demand  charge 
on  a  single  jteak.  while  others  average  a  varying  number 
of  peaks  up  to  30  as  the  maximum.  In  turn.  31  of  the 
34  companies  that  take  cognizance  of  more  than  one  peak 
employ  their  average,  while  one  takes  the  average  of  the 
two  lowest  of  the  three  highest,  another  takes  the  aver¬ 
age  of  the  five  lowest  of  the  ten  highest  and  the  remain¬ 
ing  company  uses  the  lowest  of  the  three  highest  ])eaks. 

The  kilowatt  is  the  unit  for  demand  billing  in  117  of 
the  200  cases.  IIor.sei)ower  and  kilowatts  are  u.sed  in 
.separate  rates  by  33  conijianies  and  25  use  horsepower 
alone.  'Fhe  kva.  unit  is  employed  by  eleven  companies 
and  fourteen  use  it  in  conjunction  with  kilowatts  and 
horsepower.  The  report  advocates  the  employment  of 
the  kva.  basis  of  demand  charge  in  place  of  the  kw.  unit 
in  rate  features  aimed  at  iK)W'er- factor  improvement. 
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Fundamentals  the  Essence 


By  JOHN  D.  HILLIARD 

Consulting  Engineer 

AUis-Chalmers  Manufacturing  Company,  Miktaukee,  IV is. 


Circuit  Interruption 


PHENOMENA  in  oil  circuit  breakers  are  admittedly 
complex,  but  clarity  will  result  if  the  fundamental 
happenings  in  all  types  of  breakers  are  segregated 
from  those  which  make  one  type  behave  differently  from 
another  and  even  one  model  from  another  of  the  same 
general  type.  Much  of  the  confusion  surrounding  the 
subject  of  circuit  interruption  results  from  failure  to 
recognize  the  common  elements  of  all  methods  of  circuit 
breaking  as  distinct  from  factors  introduced  by  variations 
in  design.  There  was  one  defect,  therefore,  of  this 
nature  in  the  editorial  entitled  “Oil  Circuit  Breaker 
Theory”  in  the  February  7  issue  of  the  Electrical 
World;  it  failed  to  mention  the  type  of  breaker  the 
writer  had  in  mind. 

If  we  confine  ourselves  to  considering  the  case  of  a 
conventional  15.000-volt,  two-breaks-jier-tank.  plain- 
break  breaker,  having  the  normal  electrode  speed,  normal 
air  volume  above  the  oil  for  its  rating,  normal  head  of 
oil  above  the  arc.  with  internal  operating  mechanism  and 
an  adequate  break  distance,  then  the  following  chain  of 
events  takes  place  in  the  breaker  during  circuit  inter¬ 
ruption  ; 

1.  At  the  separation  of  contacts  an  arc  is  started. 

2.  This  arc  first  volatilizes,  then  dissociates  some  of 
the  surrounding  oil,  thus  producing  mixed  oil  vapor  and 
fixed  gases  surrounding  the  contact. 

3.  Accompanying  the  oil  dissociation  is  a  melting  and 
boiling  away  of  a  part  of  the  metal  of  the  electrodes, 
which,  condensing,  forms  colloidal  metal  particles  in  the 
gas. 

4.  Accomjianying  the  oil  dissociation  is  the  formation 
of  colloidal  carbon  particles,  in  molecular  number  closely 
approximating  the  number  of  gas  molecules  simul¬ 
taneously  formed. 

5.  The  generated  gas  drives  the  oil  away  from  the  arc 
in  a  manner  as  determined  by  the  resistance  to  oil  flow 
in  the  tank  in  question.  There  is  no  place  in  the  tank 
below  the  contact  level  to  take  a  direct  flow  of  oil.  and 
the  flow  lines  must  turn  ujiward  from  this  region  and 
discharge  the  oil  into  the  air  sjiace. 

6.  The  downward  movement  of  the  electrode  during 
arcing  tends  to  submerge  the  end  of  the  rod  in  the  oil, 
but  the  gas  which  is  formed  at  the  rod  end  acts  to  drive 
the  oil  away  and  prevents  submergence  in  the  oil,  and 
probably  does  project  oil  particles  upward  into  the  gas 
volume. 

7.  The  gas  is  continually  being  ionized  during  the 
arcing  period  and  is  being  deionized  during  the  entire 
interrupting  period. 


8.  There  is  a  finite  but  very  short  period  of  no  current 
flow,  and  during  this  period  the  oil  accelerated  by  gravity, 
combined  with  the  continued  downward  movement  of 
the  electrode,  tends  to  submerge  the  end  of  the  hkI  in  the 
oil,  but  there  is  a  white  hot  spot  on  the  end  of  the  rod 
formed  by  current  flow,  and  the  heat  from  this  spot  is 
absorbed  by  the  mass  of  the  metal  rvxl  and  by  vaporizing, 
dissociating  and  ionizing  the  layer  of  oil  which  tends  to 


Magnetic  action  affects  circuit  interruption 

Curve  (1)  i.s  the  contact  .separation  at  interruption  of  one 
break  of  the  six-tank  breaker.  Curve  (2)  is  same  for  one 
break  of  a  three-tank  breaker.  Curve  (3)  is  same  for 
one  break  of  a  singie-tank  breaker.  Curve  (4)  is  for 
.same  condition  as  (1)  but  with  explosion  chamber.  All 
breakers  are  assumed  as  being  three  phase. 

cover  it.  In  other  words,  a  continuous  gas  path  is  main¬ 
tained  between  electrodes. 

9.  All  the  above  actions  are  continuous  during  the 
arcing  jteriod. 

10.  For  each  successive  half  wave  of  current  the  action 
above  described  is  cumulatively  efifective,  until  usually  the 
wall  of  the  gas  volume  is  eventually  expanded  into  close 
proximity  to  the  walls  of  the  tank  and  the  oil  above  tbe 
arc  is  blown  into  the  air  space  above  the  oil,  thus 
mitting  the  gas  to  escajx*  into  the  air  space. 

11.  Arcing  continues  during  successive  arcing  periods 
until  the  degree  of  deionization  at  the  zero  of  a  current 
wave  causes  either  circuit  interruption  or  the  blowing 
up  of  the  breaker  tank. 

It  is  an  easy  matter  in  some  cases  to  demonstrate  tlx 
dominating  factor  affecting  interruption  (or  deioniza¬ 
tion). 

Let  us  ( 1 )  asume  we  have  a  three-phase  breaker  with 
six  tanks  of  magnetic  material  having  one  break  per  tank 
and  a  straight  line  connection  through  the  tank.  i.e..  with 
out  a  loop  in  the  tank  interior.  This  construction  means 
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that  we  have  six  breaks,  all  of  which  are  shielded  from 
the  maj^iietic  action  of  any  current  loop. 

l.et  us  (2)  assume  that  we  have  a  three-phase  breaker 
havin^^  three  tanks  of  ma^metic  material  or  two  breaks 
per  tank.  In  this  c.:se  the  arc  is  subjected  to  the  mag¬ 
netic  action  of  the  loop  within  the  tank. 

Let  us  ( 3 )  assume  that  we  have  one  tank  of  magnetic 
material  containing  the  six  breaks  and  with  barriers  of 
insulating  material  betw'een  phases :  that  is.  each  arc  is 
subjected  to  the  magnetic  effect  of  its  own  loop  and  also 
to  the  adjacent  phase  loo]). 

Let  us  (4)  assume  a  single-break  explosion  chamber 
breaker  otherwi.se  constructed  as  in  the  case  of  (1). 

Gas  turbulence  effects 

If  we  successively  test  these  breakers  at  the  same  no- 
load  electrode  sjieed,  on  the  same  generator,  at  the  same 
generator  voltage  and  frequency  and  same  external  re¬ 
actance  ste])s  and  jilot  current  and  contact  separation  at 
interruption  and  draw  the  envelope  curves  for  the  four 
conditions  1  would  exj^ect  the  tyjiical  curves  to  he  about 
as  shown  in  the  accom])anying  illustration. 

1  think  it  will  be  admitted  that  the  turbulence  in  the 
gas  envelope  of  the  plain  arc  ( 1 )  increases  with  the  cur¬ 
rent  interrupted,  so  that  if  turbulence  is  a  dominating 
factor  causing  interruption,  one  would  not  ex])ect  an  in¬ 
creasing  contact  se])aration  with  increasing  current,  yet 
that  is  what  the  curve  shows.  On  the  other  hand,  one 
would  ex])ect  the  .same  ion  velocity,  due  to  the  charges  of 
|K)sitive  and  negative  ions  at  the  same  degree  of  ioniza¬ 
tion.  for  all  currents  and  a  higher  rate  of  deionization  by 
cooling,  the  smaller  the  current  interrupted ;  i.e.,  the 
smaller  the  gas  volume.  From  the  above,  I  think  we 
must  conclude  that  at  the  smaller  currents  gas  turbulence 
is  not  a  dominating  factor. 

Let  us  now  turn  our  attention  to  curves  (2)  and  (3). 
In  curve  (2)  the  contact  separation  at  interruption 
reaches  a  maximum  at  a  certain  current  value;  then  as 
the  current  increases  there  is  a  downward  inflection, 
which  eventually  becomes  asymptotic  to  the  abscissa.  The 
form  of  this  curve  (2)  ms  fully  explained  by  ion  neutral¬ 
ization  due  to  electromagnetic  action  of  the  ])hase  loop 
within  the  tank. 

In  curve  (3)  there  is  not  only  the  action  of  the  mag¬ 
netic  field  of  its  own  jdiase  loop,  hut  also  that  of  the 
adjacent  phase  loops,  and  the  increased  field  strength 
over  that  in  (2)  fully  explains  the  shape  of  curve  (3). 

In  curve  (4)  there  is  no  magnetic  loop  action,  but 
there  is  the  exjdosion  action  of  the  gas  vvdthin  the  exjdo- 
sion  chamber  ejecting  the  products  from  arcing  from  the 
chamber.  In  this  (4)  breaker  there  is  practically  no 
magnetic  action,  but  there  is  a  very  great  turbulence  and 
ct)oling  action  due  to  the  mixed  gas  and  atomized  oil 
escaping  from  the  throat  of  the  breaker,  and  undoubtedly 
turbulence  and  cooling  are  jointly  ]irincipally  responsible 
for  circuit  interrui)tion. 

Deionization  aided  by  cool  oil  stream 

In  curve  ( 1 )  there  is  neither  a  phase  nor  interphase 
field  action  to  cause  deionization  and  the  arc  will  be  slow 
to  deionize,  have  the  greatest  contact  separation  at  inter¬ 
ruption  and  produce  the  most  gas. 

From  the  above  arguments.  I  think,  we  must  conclude 
that  the  action  of  the  magnetic  field  rather  than  gas  tur¬ 
bulence  is  the  dominating  factor  controlling  interruption 
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in  the  case  of  the  conventional  plain  break  breaker. 
Again  considering  curve  (4),  which  is  shielded  from 
magnetic  action,  we  find  that  at  low  currents  the  contact 
.separation  at  interruption  is  shorter  than  in  curves  (1  ). 
(2),  (3),  exce])t  at  extremely  low  current  values.  Curve 
(4)  shows  an  approximation  to  a  constant  arc  length  for 
all  currents. 

We  would  also  find  that  in  the  case  of  (4)  the  total 
gas  generated  was  considerably  less  than  in  either  of  the 
other  cases  under  consideration,  because  there  has  been 
no  arc  extension  due  to  magnetic  action.  The  interru])- 
tion  in  this  case  is  largely  due  to  the  injection  of  cool 
atomized  oil  into  the  arc  stream,  which  cools  the  stream 
and  promotes  turbulence,  the  combined  effect  of  which  is 
to  increa.se  greatly  the  rate  of  deionization. 

The  term  “cools  the  stream”  contemidates,  of  cour.se. 
the  inclusion  of  the  action  of  the  gas  which  may  he  gen¬ 
erated  as  a  result  of  the  atomized  oil  being  blown  into 
the  di.scharge  path  from  the  chamber. 

That  mere  turbulence  of  the  gas  in  existence  at  the 
time  of  zero  current  value  is  much  less  efficient  than 
when  atomized  oil  is  injected  into  this  gas  is  ])lainl\ 
shown  by  the  action  of  an  explosion  chamber  breaker 
having  insufficient  volume  of  chamber  for  its  other  char¬ 
acteristics;  i.e.,  one  from  which  the  oil  is  entirely  ejected 
before  arc  extinction.  In  this  case  the  arc  hangs  and  is 
drawn  out  to  a  considerably  greater  length  than  is  the 
case  if  an  adequate  oil  storage  space  is  i^rovided.  although 
the  chamber  lining  and  throat  show  no  trace  of  burning. 
In  both  cases  there  is  gas  turbulence,  but  the  interrupting 
efficiencies  are  entirely  dififerent  and  the  cooled  gas  has 
the  greater  efficiency. 

Solids  in  arc  stream  are  important 

It  has  been  held  that  gas  turbulence  is  chiefly  respon¬ 
sible  for  deionization  and  that  the  presence  of  solid  im¬ 
purities  in  the  gas  is  of  relatively  little  importance.  I 
take  issue  with  that  statement,  as  I  believe  the  presence 
of  the  molecular  carbon  particles  resulting  from  the  dis¬ 
sociation  of  the  oil  have  a  far  greater  effect  in  the 
deionizing  action  than  has  been  attributed  to  them. 

Thom])son  in  his  book  “The  Conduction  of  Fdectricity 
Through  Gas,”  issued  in  1906,  states;  “The  value  of  T 
(time  to  lo.se  a  certain  jiercentage  of  ionization)  was  very 
much  diminished  when  any  dust  was  present  in  the  gas 
.  .  .  The  effect  produced  by  dust  is  easily  explained 

as  the  dust  particles  are  in  all  probability  very  large  com¬ 
pared  with  the  ions;  thus  if  a  positive  ion  strikes  against 
a  dust  particle  and  sticks  to  it,  it  forms  a  large  system 
w’hich  is  much  more  likely  to  be  struck  by  a  negative 
ion  and  neutralized  than  if  the  positive  ion  had  remained 
free;  in  this  way  the  presence  of  dust  will  facilitate  the 
recombination  of  the  ions,” 

It  should  be  noted  that  the  normal  number  of  collisions 
due  to  the  attractions  between  ojrpositely  charged  gas 
might  be  affected  by  the  dust  contained  therein,  but  that 
nevertheless  the  largely  increased  total  ion  neutralization 
rate  was  entirely  due  to  the  presence  of  the  dust. 

It  might  be  well  here  to  call  attention  to  the  remark¬ 
able  interrupting  efficiency  of  certain  fuses  due  probably 
to  the  deionizing  action  produced  by  the  presence  ot 
molecular  particles  of  condensed  fuse  metal,  and  I  believe 
these  particles  rather  than  the  gas  turbulence  and  gas 
generated  by  tube  dissociation  are  responsible  for  the 
circuit  interruption. 
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It  may  be  stated  here  that  the  interruption  of  an  alter¬ 
nating  current  in  tube  fuses  has  frequently  been  observed 
to  take  place  part  way  up  the  slope  of  the  current  wave 
and  at  the  peak  of  the  current  wave  as  well  as  at  zero 
current  value,  which  is  a  truly  remarkable  exhibition  of 
interrupting  efficiency. 

The  oil  used  in  oil  circuit  breakers  may  be  considered 
as  substantially  decane  (C\o  H22).  having  a  melting  point 
of  about  — 30  deg.  C.  When  a  molecule  of  this  oil  is- 
dissociated  by  the  heat  of  the  arc  it  is  broken  up  into  ten 
molecules  of  carbon  and  eleven  molecules  of  hydrogen 
(H2)  or  equivalent  mixture  of  pure  hydrogen  and  hydro¬ 
carbon  gases,  so  that  if  we  consider  molecular  deioniza¬ 
tion  there  are  about  as  many  solid  carbon  molecules  as 
gaseous  molecules,  but  because  of  the  larger  molecular 
weight  of  the  carbon  particle  its  velocity  will  be  less,  and 
the  total  number  of  possible  collisions  between  carbon 
and  gaseous  ions  plus  the  collisions  between  positive  and 
negative  gaseous  ions  will  be  much  greater  than  the  colli¬ 
sions  between  positive  and  negative  ions  alone,  which 
means  a  much  greater  rate  of  deionization. 

Improvements  do  not  bring  on  new  arc  theory 

There  will  undoubtedly  be  improvements  in  oil  breaker 
interrupting  efficiency  as  the  demands  of  circuit  opera¬ 
tion  require  it.  but  I  predict  that  this  improvement  will 
not  come  from  any  new  theory  of  circuit  interruption; 
it  will  come  from  the  better  application  of  the  factors  gov¬ 
erning  interruption,  of  the  better  use  of  the  magnetic 
field,  of  cooling,  of  the  gas  and  oil  blast,  etc. 

The  interruption  in  itself  is  well  understood  and  has 
been  for  years  past,  but  to  so  build  the  interrupter  as  to 
])revent  carbon  deposition  and  resulting  insulation  dete¬ 
rioration,  to  assure  against  insulation  puncture,  to  so  con¬ 
struct  that  possible  enormous  internal  stresses  do  not 
cause  a  mechanical  breakdown  of  any  part  of  the  breaker 
under  any  condition  of  operation — these  and  many  more 
are  to  be  the  subject  of  study  in  future  breaker  develop¬ 
ment. 

The  question  of  mechanical  breakdown  is  of  especial 
importance ;  such  breakdowns  are  either  caused*  by  elec¬ 
tromagnetic  stresses  or  to  the  direct  or  reactive  stresses 
produced  by  the  sudden  generation  of  large  volumes  of 
gas. 

The  more  efficient  application  of  deionizing  means 
so  as  to  bring  about  interruption  with  a  shorter  arc  and 
smaller  gas  volume  generation  would  alleviate  this  con¬ 
dition,  which  under  present  methods  of  interruption  is  a 
very  serious  obstacle  to  the  development  of  a  breaker  to 
meet  some  high-speed  interrupting  specifications  of 
modern  power  systems. 

The  use  of  a  high-speed  camera  to  determine  what  is 
going  on  in  the  oil  tank  under  any  other  condition  than 
the  interruption  of  small  currents  is.  in  mv  opinion,  a 
useless  waste  of  time  because  of  the  blinding  flash  of  the 
arc  and  partial  opacity  of  the  oil. 

Examination  of  photographs  from  such  attempts  will 
allow  of  considerable  speculation,  and  an  active  imagina¬ 
tion  could,  in  my  opinion,  see  the  proof  of  almost  any 
phenomenon  the  mind  could  conjure.  Likewise  the  in¬ 
clusion  of  vague  terms  applied  to  highly  speculative 
phenomena  in- explanatory  descriptions  tends  to  confuse 
rather  than  to  enlighten  the  reader,  nor  are  they  neces¬ 
sary  in  order  to  explain  the  action  taking  place  in  a  cir¬ 
cuit-interrupting  device. 


Safety  and  Good  Workmanship 
Taught  to  Linemen 

By  M.  J.  WHITMAR 

Union  Gas  &  Electric  Company,  Cincinnati,  Ohio 

Last  year  the  Union  Gas  &  Electric  Company  of 
Cincinnati  finished  in  twelfth  place  in  a  safety  competi¬ 
tion  with  seventeen  other  public  utilities  in  the  East 
Central  Division,  N.E.L.A.  This  year  the  Cincinnati 
company  had  climbed  to  third  place.  This  single  year 
of  remarkable  improvement  in  safety  marked  the  installa¬ 
tion  of  a  most  complete  safety  school  in  the  electric* 


Taking  his  examination 

Before  pa.sslnp  to  a  higher  grade  in  hi.s  craft,  the  line¬ 
man  must  oonvinc®  his  dapartmental  superiors  and  the 
safety  engineer,  by  actual  demonstration,  that  he  is  a 
competent  and  safe  workman 

division  of  the  company.  While  the  safety  school  is  not 
a  new  idea,  it  is  seldom  that  a  company  can  be  so  posi¬ 
tive  of  its  benefits.  The  school  is  concerned  with  the 
training  of  only  linemen  and  cable  splicers. 

The  schoolroom  contains  seven  poles,  standard  but  for 
height,  sunk  in  the  floor.  The  overhead  structures 
include  a  4,150-volt  cable  terminal  ]X)le.  arc  circuit  ter¬ 
minal  pole,  single-phase  transformer  pole,  junction  pole 
with  arc  light  installation,  three-jffiase  transformer  pole, 
remote  control  switch  pole  and  an  incandescent  street¬ 
lighting  fixture  mounted  on  the  wall.  The  underground 
instruction  equipment  included  representations  of  a  high- 
tension  manhole,  a  standard  manhole  and  a  transformer 
vault.  The  standard  manhole  was  built  up  as  a  40-duct 
run  junction  similar  to  those  under  streets  in  the  direct - 
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current  area.  It  contains  feeder  cables  as  well  as  service 
taps.  The  transformer  vault  is  equipped  with  a  10-kva., 
four-wire  transformer  which  is  used  as  a  step-up  unit 
to  supply  4,150-volt,  three-phase  primary  to  the  over¬ 
head.  From  this  vault  to  the  cable  terminal  pole  the 
primary  is  carried  in  a  4,150-volt,  four-wire  standard 
underground  cable  identical  with  those  u.sed  in  bringing 
the  feeders  out  of  distribution  stations.  While  exam¬ 
inations  are  usually  conducted  with  the  equipment  “dead,” 
it  has  l)een  installed  so  that  working  voltages  may  be 
applied  to  check  all  connections  made  by  the  applicant. 

Classes  of  workmen  in  the  two  trades  are  practically 
the  .same.  In  the  overhead  department  they  are  ground- 
man.  third,  second  and  first-class  lineman,  assistant  fore¬ 
man  and  foreman;  underground  workers  are  classed  as 
helper,  third,  second  and  first-class  cable  splicer,  assistant 
foreman  and  foreman.  To  insure  a  proper  amount  of 
practical  e.xperience  being  the  lot  of  every  candidate  for 
promotion,  the  management  requires  that  a  certain  length 
of  time  be  spent  in  a  class  before  the  candidate  may  take 
examination  for  promotion  to  the  next  higher  grade.  In 
the  two  apprentice  grades,  groundman  and  helper,  this 
time  is  nine  months.  In  all  the  other  classes,  save  those 
of  foremanship,  which  is  dependent  on  vacancies,  the 
time  is  one  year. 

T 

Gas  Transmission  Costs 
One-third  of  Electricity 

By  CLAUDE  C.  BROWN 

Chief  (ias  and  Electric  Engineer 
Railroad  Commission,  State  of  California 

Transmission  of  electrical  energy  at  high  voltages  over 
long-distance  transmission  lines  has  become  widespread 
and  has  reached  a  high  degree  of  development  and  effi¬ 
ciency.  For  many  years  there  have  been  in  operation 
numbers  of  long-distance  steel  tower  transmission  lines 
o])erating  at  voltages  as  high  as  220,000. 

The  long-distance  transmission  of  energy  in  the  form 
of  gas  at  high  pressures  has  only  within  the  last  few 
years  reached  a  stage  of  development  that  might  be 
termed  widespread.  In  fact,  it  has  come  into  being  as 
the  direct  result  of  the  comparatively  recent  development 
of  extensive  deposits  of  natural  gas  in  24  of  the  48  states 
in  the  Union,  especially  in  Texas,  Oklahoma.  Louisiana 
and  California.  The  development  of  these  vast  deposits 
of  natural  gas  under  high  formation  pressure,  much  of 
which  is  of  necessity  released  with  the  production  of 
petroleum,  has  necessitated  the  seeking  of  markets  and 
outlets  for  utilization  of  as  much  of  the  gas  as  possible. 

In  general,  the.se  sources  of  gas  are  located  long  dis¬ 
tances  away  from  the  centers  of  population  and  industry 
and  the  transmission  of  the  gas  to  such  centers  has  made 
necessary  the  con.struction  and  operation  of  long-distance, 
high-pressure  tran.smission  lines. 

The  number  and  lengths  of  such  lines  have  rapidly 
increased  within  the  last  few  years  and  are  still  increas¬ 
ing.  In  view  of  this  fact,  and  also  of  the  fact  that  large 
amounts  of  energy  in  the  form  of  natural  gas  are  being 
transmitted  over  long  distances  through  these  lines,  it 
is  interesting  to  compare  the  cost  of  the  transmission 


Comparison  of  Gas  and  Electric  Transmission  Costs 


Item 

Gas  Line 

Electric  Line 

Type  of  line . 

22-20  in.  diameter 

Double-circuit  steel 

welded  steel 

tower 

Preesure,  voltage . 

400  lb. 

220  kv. 

Length  of  line . 

283  miles 

262  miles. 

Maximum  line  rapacity . 

7.5,000,000  cu.ft.  per  day  284,400  kw 

Maximum  million  bp. -hr.  per 

year . 

12,291.4 

3,321.8 

,  Investment . 

$7,027,39.5.00 

$7,211,000.00 

Operating  Charges: 

Maintenance  and  operation. 

$198,100.00 

$14,-593.00 

Depreciation  annuity . 

73,563.00 

75,485.00 

Return  on  investment . 

527,055.00 

.540,825.00 

Total . 

$798,718.00 

$6.30,903.00 

Cost  of  transmission  per  mil- 

lion  hp.-hr . 

$65.00 

$190.00 

of  energy  in  the  form  of  high-pressure  natural  gas  with 
the  cost  of  transmission  of  energy  in  the  form  of  elec¬ 
tricity  at  high  voltage. 

For  purposes  of  such  a  comparison  there  are  here  set 
forth  the  direct  oj^erating  and  fixed  charges  on  a  double¬ 
circuit  steel  tower  electric  tran.smission  line,  not  includ¬ 
ing  generating  plant  or  substations,  operating  at  220,000 
volts,  having  a  tower  line  length  of  262  miles  with  a 
maximum  transmission  capacity  of  284,400  kw.,  and  the 
same  charges  on  a  22-in,  and  20-in.  welded  steel  natural 
gas  transmission  line,  not  including  gathering  lines  or 
comjiressor  stations,  operating  at  an  intake  pressure  of 
400  11).  per  square  inch,  having  a  total  length  of  283  miles 
with  a  maximum  transmission  capacity  of  75,000,000 
cu.ft.  per  day  of  1,150  B.t.u.  natural  gas.  Both  of  these 
lines  are  actual  installations  in  California. 

In  both  cases  the  life  of  the  line  is  taken  as  33  years 
and  the  depreciation  annuity  is  calculated  on  the  6  per 
cent  sinking  fund  basis.  Also  in  both  cases  the  return  on 
the  investment  is  taken  at  7^  per  cent. 

From  the  calculations  made  upon  these  bases,  it  is 
interesting  to  note  that  the  cost  of  transmitting  1.000.000 
hp.-hours  of  energy  in  the  form  of  gas  is  $65,  while  the 
cost  of  transmitting  the  same  amount  of  energy  in  the 
form  of  electricity  is  almost  three  times  as  much,  namely, 
$190. 

T 

New  S.E.D.  Service 
Aid  to  Utility  Advertising 

The  Society  for  Electrical  Development  has  reorgan¬ 
ized  its  advertising  service  so  that  central-station  adver¬ 
tising  managers  are  offered  high  type  of  art  work  at 
the  lowest  possible  cost.  The  service  in  question  is  the 
results  of  many  months’  study,  has  the  approval  of  an  in¬ 
dustry  committee  and  is  the  product  of  the  McJ  unkin 
.Advertising  Company.  The  radical  imi)rovement  made 
in  the  art  and  copy  necessitates  an  increase  in  the  i)rice 
of  the  service. 

The  co-ordinated  series  of  advertisements  just  made 
available,  including  blotters  and  five-color  ])oster  cards, 
with  easel  back,  all  carry  in  graphic  illustrations  the 
thought  that  the  manifold  services  of  electricity  are  so 
inexpensive  that  no  one  can  afford  to  use  only  part 
of  them. 
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100,000,000-Kw.-Hr. 


Systems 
Number  142 


Generated  82,000,000,000  Uw.-hr. 
in  1930.  Addition  of  Canada,  Mexico 
and  railways  brings  total  number  to 
172.  Supplement  gives  data  on  past 
growth  and  energy  distribution.  Strik¬ 
ing  increase  in  residential  use.  Retail 
sales  also  rise.  Sharp  decrease  in 
wholesale  power 


PRICSICXTEI)  as  in  previous  years  in  the  form  of 
a  supi)leinent  detailed  data  on  172  large  utility  sys¬ 
tems  accom])any  this  issue  of  the  Electrical 
World.  Each  had  an  output  during  1930  exceeding 
100.000,000  k\v.-hr.  In  Table  T  they  are  listed  in  order 
of  total  output,  generated  plus  purchased  energy,  with 
comparable  data  for  earlier  years.  Table  II  shows, 
among  other  things,  how  the  output  was  distributed 
among  the  various  classes  of  consumers. 

The  142  light  and  power  sy.stems  in  the  United  States 
generated  together  82,193,699,601  kw.-hr.  This  is  about 
91  per  cent  of  the  output  of  all  electric  light  and  power 
companies  in  the  country.  The  addition  of  purchased 
energy,  slightly  less  than  15,000,000,000  kw.-hr.,  brings 
the  total  to  97,101,320.288  kw.-hr.  This  purchased 
energy  is,  in  the  aggregate,  almost  exactly  balanced  by 
"sales  to  other  public  utilities,”  as  might  be  expected. 

Compared  with  1929  there  has  been  a  net  addition  of 
live  systems,  mainly  as  a  result  of  consolidations  of 
smaller  properties  but  also  by  the  accession  of  a  few 
companies  previously  not  quite  in  the  100,000,000-kw.-hr. 
class.  The  changes  appear  in  detail  in  Table  I  ( Supple¬ 
ment  ) . 

■  Energy  generated  was  632,353,834  kw.-hr.  greater 


than  in  the  corresponding  tabulation  for  1929.  but  thi" 
increase  is  more  than  accounted  for  by  the  additional 
companies.  Many  individual  systems  had  a  somewhat 
smaller  output  than  in  the  preceding  year,  which  is  true 
also  of  the  country  as  a  whole.  Compared  with  earlier 
years  growth  has  been  continuous  and  rapid. 

The  billion-kilowatt-hour  group  now  comprises  27 
systems.  Their  combined  output  was  58.7(k),000.000 
kw.-hr.,  slightly  over  60  per  cent  of  the  total  here  listeef. 
Of  this,  1 1  per  cent  was  purchased ;  about  52,280,- 
000,000  kw.-hr.  was  generated  in  their  own  plants. 
Again  heading  the  list  is  the  Niagara  Hudson  system, 
with  6.892,000,000  kw.-hr.,  by  a  wide  margin  the  largest 
in  the  world ;  next,  in  close  succession,  ranging  between 
5.000.000,000  and  4.500.000,000  kw.-hr.  come  the  New 
York  City  group,  the  Commonwealth  Edison  and  the 
enlarged  Pacific  Gas  &  Electric  system.  Scanning  the 
entire  list,  it  is  worth  noting  that,  great  as  they  are. 
most  of  the  companies  have  all  their  operations  within 
some  one  state. 

Canada  is  represented  by  fifteen  systems  with  a  gen¬ 
erated  output  of  15,802.775.438  kw.-hr.  and  a  total,  in¬ 
cluding  purchased  energy,  above  18.000.000,000  kw.-hr. 
The  Ontario  “Hydro”  is  at  the  head,  being  the  second 
largest  on  the  continent  for  total,  the  third  as  to  gener¬ 
ated  energy.  One  Mexican  and  fourteen  railway  electric 
systems  complete  the  table. 

Table  1 1  (Supplement)  shows  what  becomes  of  the 
energy.  The  insert  at  the  bottom  gives  regional  totals  for 
generator  rating  and  output.  Of  the  total  installed  ca¬ 
pacity  of  28,907,755  kw.,  27.4  per  cent  is  hydro.  It  was 
almost  the  same  fraction  in  1929.  The  capacity  of  the 
average  fuel  plant  is  about  20,000  kw. :  the  average  water 
power  plant  has  less  than  half  of  this  rating. 


Table  III — Allocation  of  Output  of  142  Large  Systems  in 
the  United  States  in  1930* 


.Millions 

Per  Cent 

Per  Cent 

Class  of  Service 

of  Kw.-Hr. 

of  Total 

of  Sales 

Domestic . 

.  8,860 

9.  1 

13.  1 

Commercial  retail . 

.  9,836 

10.  1 

14.5 

Commercial  wholesale . 

.  38,934 

40.2 

57.3 

Municipal . 

2,501 

2.6 

3.7 

Other  sales .  . 

1,572 

1.6 

2.3 

Railway  operation . 

6,209 

6.4 

9.  1 

^ales,  ultimate  consumers 

67,912 

70.0 

100.0 

Other  public  utilities . 

14,945 

15.4 

I  sed  by  companies . 

1,019 

1.0 

Lnsftpjij  pfp 

13,225 

13.6 

I'‘’tal . 

.  97,101 

100.0 

*  In  a  few  retunia  the  all<M'ation  wae  incomplete  and  estimates  had  to  be  useci. 


Table  IV — Allocation  of  Output  of  137  iMrge  Systems 
in  1929* 


Millions 

Per  Cent 

Per  Cent 

Class  of  Service 

of  Kw.-Hr. 

of  Total 

of  Sales 

Residential . 

.  7,56 

7.98 

11.30 

Commercial  retail . 

.  9,184 

9  71 

13  73 

Commercial  wholesale . 

.  41,752 

44.  10 

62.48 

Municipal . 

.  2,230 

2  35 

3.34 

Other  sales. . .  . 

.  971 

1.03 

1.45 

Railway . 

.  5, 1 49 

5.43 

7.70 

Sales,  ultimate  consumers . 

.  66,847 

70.60 

100  00 

Other  public  utilities 

.  13,290 

14  01 

Intracompany  business 

1,395 

1  47 

Losses . 

13,199 

13.92 

94,731 

100.00 

*  Reproduced  from  ELE<-rHicAi.  World  of  May  3,  1930. 


•l/uv  2.  /oy/_Kl  HC'I'KICAL  WORLD 


813 


Table  V — Average  Energy  per  Residential  Customer, 
1929  and  1930 

*^eot;raphiral  Region 

I'nited  Htates . 

New  England . 

Middle  Atlantic. . . . 

Kaat  North  Central 
West  North  Central 

South  Atlantic . 

East  South  Central 
West  South  Central 

Mountain . 

Pacific . 


Table  VI — Number  of  Customers  of 
Reporting  Companies 


1929 

1930 

Doiiiputic . 

.  15,363,715 

16,053,261 

Coniinercial  retail 

2,713,658 

2.702,519 

Cointiiercial  wholesale 

460,628 

318,595 

Sum . 

I8,53o,00l 

19,074,375 

Kflations  hotwcen  the  enerijy  allocatitm  to  the  various 
^|.,M'ou|)s  are  suiiiniarized  in  Table  III.  Sales  to  ultimate 
consumers  constitute  70.0  per  cent  of  the  ontimt.  15.4 
per  cent  ^oes  to  other  companies  for  resale.  14.()  ]ier 
cent  produces  no  revenue,  heinj^  either  used  hv  the  com- 
lianies  or  consumed  in  transmission  and  conversion  losses. 
The  close  balance  between  sales  to  other  utilities  and 
]nirchased  energy  lias  been  mentioned.  Twice  as  much 
energy  is  sold  to  large  consumers  for  industrial  power 
as  is  sold  at  retail.  The  latter  is  almost  equally  divided 
between  residential  and  small  commercial  customers, 
homes  taking  a  little  less  than  half. 

comparison  of  the  present  stati.stics  for  1930  with 
those  for  almost  the  identical  group  of  companies  for 
1939  brings  out  clearly  the  effect  of  the  industrial  reces¬ 
sion.  as  well  as  the  effect  of  the  efforts  made  by  the 
utilities  to  counteract  unfavorable  business  conditions. 
I'o  .study  these  in  detail  would  necessitate  a  conijiarison. 
company  by  company,  with  last  year's  supplement.  To 
bring  out  the  contrast  for  the  group  as  a  whole  Table  T\' 
is  reproduced  from  the  issue  of  Mav  3,  1930.  It  is  simi¬ 
lar  to  Table  III. 

W’hole.sale  energy  decreased.  Retail  commercial  sales 
advanced,  both  ah.solutely  in  kilowatt-hours  and  relatively, 
in  per  cent.  Hut  the  great  change  is  in  domestic  con¬ 
sumption.  It  jumped  17  per  cent.  The  increase  is  due 
partly  to  the  greater  portion  of  the  industry  conq^rised 
in  the  returns  for  1930.  But  after  allowing  for  this  a 
decided  gain  remains ;  the  per  cent  of  total  .sales  was  1 1 .3 
in  1929:  in  1930  it  was  13.1. 

In  Table  V  the  regional  averages  of  kilowatt-hours 
j)er  domestic  customer  are  given  for  1929  and  1^30. 
'file  national  average  increased  12  per  cent;  every  region 
participated.  These  averages  for  large  companies  should 
not  he  confused  with  averages  for  all  companies  in  the 
country,  which  are  somewhat  smaller.  Customer  statis¬ 
tics  are  .summarized  in  Table  VI ;  for  1930  the  com¬ 
panies  listed  cover  80  per  cent  of  the  country’s  total ;  the 
increase  from  1929  is  the  combined  result  of  growth 
within  the  rejxirting  companies  and  of  the  inclusion  of 
additional  companies. 

'fhe  tabulation  was  made  possible  only  through  the 
full  co-operation  of  the  companies  represented.  In  gen¬ 
eral.  the  data  have  been  tabulated  identically  as  they  were 
received  from  the  reporting  companies.  In  a  few  in¬ 
stances,  when  the  company  classifications  did  not  agree 


exactly  with  tho.se  in  the  table,  the  quantities  were  entered 
in  the  columns  most  nearly  fitting  them,  footnotes  being 
avoided  .so  far  as  possible,  b'or  instance,  the  dividing 
line  between  retail  and  wholesale  power  is  not  necessarily 
the  same  for  different  companies. 

Minor  discrej^ancies  are  unavoidable.  Thus  energy 
for  heating  is  by  most  companies  included  under  domes¬ 
tic  service,  but  by  some  given  separately  under  ‘‘other 
.‘iales  to  ultimate  consumers.” 

.Attention  is  called  to  the  latter  practice,  where  known, 
as  it  affects  the  computed  sales  per  customer.  Energy 
for  company-owned  railways  has  been  combined  witli 
sales  to  railways  to  show  total  use  for  railway  operation. 
Some  Western  conqianies  ajiparently  classed  power  for 
irrigation  as  “other  sales”  rather  than  wholesale. 

Energy  generated  in  Canada  hut  used  in  the  United 
States  includes  630.465.276  kw.-hr.  produced  by  sub¬ 
sidiaries,  and  jiresumably  inijiorted.  and  802,830,600 
kw.-hr.  jnircha.sed  from  C'anadian  .systems. 

Eor  detailed  data  and  summaries  relating  to  other  years 
reference  should  he  made  to  the  issues  of  Ivi.ectrical 
World  for  May  3,  19.W:  May  18.  1929;  Alay  5,  1928, 
and  April  20,  1927,  with  corresponding  supplements. 

T 

Non-Resonating  Transformer 
for  Fifteen-Mile  Falls 


Courtesu  of  General  Eleetrie  Compaan 


Thirteen  of  these  transformers,  rated  1.3,000  kva.,  send 
power  at  230  kv,  from  the  Fifteen-Mile  Falls  plant  of  the 
New  England  Power  Association  on  the  Connecticut 
River.  These  transformers  are  of  the  non-resonatiii}; 
type :  that  is,  electrostatic  shields  are  provided  to  reduce 
internal  voltage  stresses.  These  shields  are  designed  t'l 
so  proportion  the  capacitance  of  the  high-voltage  windine 
to  ground  that  abnormal  voltages  due  to  lightning,  switch¬ 
ing,  or  any  other  cause,  w’ill  be  uniformly  distributed 
over  the  entire  winding. 


— Kilowatt-Houre- 
1929  1930 

49-:  551 

415  467 

441  483 

526  580 

501  545 

520  589 

440  530 

415  470 

556  692 

635  874 
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Track  of  the 
Trotting  Club 

Vertical  illumination  is 
provided  by  105  750- 
watt  floodlamps  spaced 
20  ft.  apart,  118  1,500- 
watt  lamps  with 
umbrella  reflectors  and 
twenty  1,000-watt 
umbrella  lamps.  Thi.s 
aKprepate  of  270  kw. 
produces  an  average 
intensity  of  10.5  ft.- 
candles.  The  track  is 
3,600  X  76  ft. 


Lighting  plan  of 
Vienna  trotting 
track 


Outdoor  Sport  Lisht 


\lj500-wa-tf 
\ref lector  lamps 


750- watt 
flood  lamps 


urope 


Judge's  stands 


Electrical  practice  is  similar  the  world 
over.  Here  are  some  examples  showing 
how  Vienna  extends  the  hours  for  horse 
racing  and  swimming 


'Y^lSOO-watt 
reflector 
lamps , 


1,000-watt 

reflector 

lamps^^ 


The  ’’Kongressbad” 
is  a  summer  bath¬ 
ing  resort 

The  pool,  3.30  ft.  long, 
is  lighted  by  twelve 
vertical  units  of  1,000 
watts  each,  supported 
on  tubular  steel  poles 
27  ft.  bigh,  and  the 
covered  promenade  by 
21  200-watt  lamps. 
The  total  load  is  27.5 
kw. 
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Lessons  from  Urban  Service 


By  L.  G.  SMITH 

Assistant  to  General  Superintendent 
Consolidated  Gas,  Electric  Lifjlit 
c'r  Pozoer  Company,  Baltiniore 


Fig.  1 — Hypothetical  layout  of  rural 
district  to  be  electrified 

It  was  assumed  that  the  rural  area  sur¬ 
rounded  a  c-ity  and  that  a  hiph-tension 
transmission  line  ff)rmed  a  rinp  around 
the  eity.  While  distribution  iines  should 
be  plotted  for  all  substation  areas,  they 
have  been  omitted  except  for  one  area. 


Successive  steps  in  the  formation  of  intercon¬ 
nected  transmission  systems  and  urban  distribution 
sy’stems  have  frequently  been  the  result  of  expe¬ 
diency  rather  than  a  well-defined  comprehensive  plan. 
Because  of  this  costly  changes  are  frequently  necessary 
to  adapt  such  systems  to  continued  expansion. 

Unless  extra  precautions  are  taken  this  situation  will 
he  aggravated  in  rural  districts,  because  the  initially  low 
load  densities,  wide  separation  of  customers  and  high 
unit  costs  of  service  facilities  tend,  more  than  in  urban 
di.stricts,  to  conceal  future  load  possibilities  and  the  need 
of  planning  for  them.  Consequently  there  is  no  greater 
need  for  co-ordination  of  engineering  planning  and  com¬ 
mercial  activities  than  in  supplying  rural  districts. 

Unfortunately,  in  making  an  engineering  plan,  an 
anomalous  condition  exists.  To  make  the  initial  develo])- 
ment  economically  |X)ssible  the  cheapest  sort  of  con¬ 
struction  is  required,  but  this  may  become  entirely  inade¬ 
quate  when  the  load  develops.  On  the  other  hand,  the 
system  ultimately  required  cannot  be  built  initially  be¬ 
cause  it  would  Ih?  economically  prohibitive. 

Therefore  a  compromise  must  be  accepted  by  planning 
for  the  maximum  economy  over  a  period  of  years.  While 
the  initial  cost  must  be  kept  as  low  as  possible,  the  design 
must  be  consistent  with  rendering  reliable  service  and 
future  development  of  the  system.  The  problem  re- 
.solves  it.self  into  considering  all  phases  from  the  initial 
extensions  to  the  probable  ultimate,  and  planning  logical 
steps  by  which  the  ultimate  may  be  attained  in  successive 
transition  .stages  without  expensive  rebuilding  and  with 
the  minimum  costs  throughout  the  various  stages. 

Throughout  this  planning,  experience  emphatically  re¬ 
minds  us.  it  should  always  be  kept  in  mind  that  the 
deveK)i)ment  may  surpass  the  ultimate  assumed. 


To  arrive  at  the  logical  steps  to  be  adopted  the  system 
should  be  laid  out  for  several  loads  and  stages  of  system 
development. 

As  the  basic  factor  in  estimating  future  loads  is  the 
load  density  ]Ter  mile  of  distribution  line,  the  first  step 
is  to  determine  the  miles  of  road  to  be  electrified.  This 
is  dejTendent  to  a  considerable  extent  upon  local  condi¬ 
tions.  such  as  the  extension  of  the  company,  rates,  type 
of  ])otential  rural  customer  and  commercial  activity  in 
obtaining  new  customers.  If  an  active  policy  in  extend¬ 
ing  lines  is  to  be  pursued  and  liberal  inducements  ex¬ 
tended  to  new  customers,  it  may  be  reasonable  to  assume 
that  within  a  .short  period  of  years  all  of  the  roads  will 
be  electrified ;  i.e..  have  distribution  lines  on  them. 

First  locate  substations 

For  an  intermediate  condition,  it  may  be  assumed  that 
there  is  a  line  on  every  road  and  that  the  load  per  mile 
of  line  is  the  same  as  on  existing  rural  lines.  From  these 
figures  the  areas  that  should  be  fed  by  each  substation 
can  be  located  on  a  map  and  substations  located  at  road 
junctions  near  the  center  of  each  area.  Transmission 
lines  feeding  the  distribution  substations  may  then  he 
marked.  W  ith  the  transmission  lines  approximately  de¬ 
termined  and  assuming  that  the  entire  area  i  to  be  fed 
by  step-down  substations  from  a  high-tension  transmis¬ 
sion  system,  it  is  possible  to  determine  the  economic  spac¬ 
ing  of  such  substations.  If  other  factors  determine  the 
location  of  the  high-tension  sub.stations.  the  com])Iete 
layout  of  the  intermediate  voltage  transmission  lines  can 
be  effected  by  terminating  them  in  the  most  economical 
manner.  Naturally,  layouts  of  this  type  can  only  be  made 
after  the  detailed  economies  have  been  studied,  as  out¬ 
lined  later  under  “Detailed  Cost  Comparisons.” 
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Applied  to  Rural  Distribution 


A  hypothetical  layout  is  shown  in  Fig,  1.  This  was 
based  upon  a  distribution  line  on  every  road  with  an 
average  load  of  5  kva.  i)er  mile.  From  the  sample  cal¬ 
culations,  it  was  decided  that  4-kv.  distribution  with 
750-kva.  distribution  substations  and  33-kv.  transmission 
lines  were  economical. 

To  determine  the  ultimate  layout  the  same  system  was 
assumed,  hut  with  a  load  density  of  10  kva.  per  mile. 
W  hile  this  might  he  an  optimistic  estimate,  it  is  desirable 
to  plan  a  system  so  that  the  load  will  not  outgrow  the 
cajiahilities  of  supplying  it.  In  order  to  take  care  of  this 
higher  load  density  it  will  he  necessary  either  to  increase 
the  capacity  of  existing  distribution  substations  or  to 
install  additional  stations  and  33-kv,  lines.  Detailed 
economic  figures  indicated  that  the  former  was  desirable 
in  the  hypothetical  case.  Therefore,  the  ultimate  load  can 
he  supplied  by  increasing  the  distribution  substation  ca¬ 
pacities  from  750  kva.  to  1,500  kva.  each.  As  the  load 
jjrows  the  number  of  4-kv.  feeders  from  each  substation 
must  be  increased.  Thus  the  layout  shown  need  not  lx; 
changed  in  growing  from  5  to  10  kva.  per  mile. 

If  the  development  of  the  territory  has  already  been 
initiated  existing  lines  could  also  be  plotted  in  order  to 
see  to  what  extent  they  might  fit  into  the  ultimate  de¬ 
velopment.  By  making  slight  modifications  in  the  ulti¬ 
mate  development  it  will  he  possible  to  use  all  of  the 


existing  lines.  Thus  the  advantage  of  having  a  complete 
engineering  plan  for  the  future  can  be  a^ipreciated.  In 
making  such  layouts  the  voltage  regulation  should  be 
checked.  The  reliability  may  be  improved  by  looped 
transmission  feeders. 

While  local  conditions  will  give  various  results  as  to 
economical  voltages,  substation  capacities,  etc.,  the  princi¬ 
ple  followed  in  the  above  hypothetical  discussion  will 
apply  in  any  case. 

Even  though  an  ultimate  plan  may  exist,  it  may  !)e 
necessary  to  deviate  from  such  a  plan  in  the  early  stages 
of  electrification  because  of  the  uncertainty  that  exists 
regarding  the  future  trend  of  development.  However, 
deviations  should  be  made  in  such  a  manner  that  they 
can  be  corrected  and  made  to  fit  in  with  the  general 
l)lan  at  the  minimum  cost. 

For  instance,  in  the  early  stages  of  development,  trans¬ 
mission  voltages  of  about  13.2  kv.  may  be  desirable. 
However,  by  insulating  the  lines  for  higher  voltages 


Fig.  2 — Method  of  comparing  line  costs  exclusive  of 
transformers  and  protection 

Illustrates  effect  of  suan  length,  size  of  wire,  covered  or 
hare  condu«-to’',  voiiagre,  etc.  Capacity  is  ba.sfd  on  5  per 
cent  voltage  droj)  and  uniform  loading. 
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Figs.  3,  4  and  5  —  Methods  of  comparing  costs  of  developing 
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Includes  cost  of  transformers 
and  protective  equipment  but 
not  secondaries.  Based  on  dis¬ 
tributed  loads  of  1  k\v.  per 
transformer  using  1.5-kw.  trans¬ 
former  in  all  cases.  The  ulti¬ 
mate  load  may  be  considered  as 
limited  by  regulation  at  a  load 
density  below  the  probable 
ultimate.  Comparative  figures 
of  this  type  cannot  be  taken  as 
final  as  the  substation  and 
transmission  line  costs  are  not 
included. 

Fig.  3 — A  10-miIe  line  having 
initially  light  load  density  that 
gradually  increases — The  initial 
development  would  be  single¬ 
phase  line  with  No.  6  conduc¬ 
tors  operating  at  4,150  volts. 
The  third  conductor  must  be 
installed  when  a  load  density 
of  4  kw.  per  mile  is  obtained. 
The  limit  of  regulation  is 
reached  at  6  kw.  per  mile. 

With  line  2,  which  is  a  7,620- 
volt,  single-phase  line  with  Xo. 
0  conductors,  a  reasonably  low 
cost  is  obtained,  the  limit  being 
11  kw.  per  mile.  However,  the 
next  step  would  be  the  use  of 
a  three-phase,  four-wire,  13.2- 
kw.  system,  which  is  rather 
expensive  for  distribution  pur¬ 
poses.  Line  3,  which  starts  out 
with  4,150  volts,  single  phase, 
using  two  Xo.  4  conductors  up 
to  5  kw.  per  mile  and  then  add¬ 
ing  the  third  conductor,  is  a 
reasonably  economical  line  with 
the  limit  due  to  regulation  of 
10  kw.  per  mile.  In  line  4, 
which  is  a  single-phase,  7.620- 
volt  line,  using  two  Xo.  4  con¬ 
ductors,  the  possibilities  of  an 
economical  line  exist.  How¬ 
ever,  the  slope  of  the  cost  curve 
of  this  line  is  steeper  than  the 
others,  becoming  much  more 
expensive  at  9  kw.  per  mile. 
With  this  system  the  distribu¬ 
tion  would  always  be  single 
phase,  which  is  a  disadvantage. 
In  line  5  the  initial  step  is  2.400 
volt,  single  phase,  with  two  Xo. 
4  conductors  up  to  2  kw.  per 
mile.  Then  the  choice  is  be¬ 
tween  installing  another  con¬ 
ductor  using  two  phases  of  the 
three-phase  system,  as  shown 
in  5-a,  and  supplying  the  2,400- 
volt,  single-phase  line  with 
7,200  volts  through  trans¬ 
formers  at  two  pole  type  sub¬ 
stations  on  the  line,  as  shown 
in  5-b.  This  can  readily  he 
done  by  adding  one  conductor 
using  the  neutral  common  to 
both  the  2,400-volt  and  the 
7,620-volt  systems.  The  devel¬ 
opment  of  line  5-a  must  be  to 
a  three-phase,  four-wire  system 
at  4  kw.  per  mile,  the  limit  of 
this  line  being  10  kw.  per  mile- 
The  development  of  line  ?-b 
continues  to  8  kw.  per  mile 
when  regulators  must  be  in¬ 
stalled. 

Generally  the  choice  will  he 
between  lines  2,  3  or  5-h  for 

the  type  of  growth  considered. 
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different  distribution  systems  varyins  in  loads  and  extent 


Fig.  4 — A  line  with  gradually  increas¬ 
ing  length  but  constant  load  density  of 
5  kw,  per  mile. — In  these  costs  side  taps 
have  been  included,  but  not  the  line  costs 
of  the  side  taps,  as  they  would  always  be 
the  same  if  it  is  assumed  that  the  taps  are 
short  and  generally  single  phase.  In  line  1 
the  initial  step-up  to  5  miles  is  obtained  by 
using  2,400  volts,  single  phase.  At  5  miles 
an  additional  conductor  is  added  using  two 
phases  of  a  three-phase  system.  At  0 
miles  the  third  2,400-volt  conductor  would 
be  changed  to  7,620  volts  and  all  of  the 
distribution  transformers  cut  over  to  the 
remaining  2,400-volt  conductors  and  a  pole 
type  step-down  station  with  regulators  in¬ 
stalled  at  a  point  about  6  miles  from  the 
beginning  of  the  line.  .At  14  miles  the 
third  w’ire  could  be  extended  to  reinforce 
a  2,400-volt  conductor.  .At  18  miles  the 
second  step-down  substation  would  have 
to  be  installed. 

Line  1-a,  using  Xo.  6  conductor,  and 
line  4.  using  Xo.  4  conductor.  Fig.  4,  show 
another  type  of  transition  starting  with 
2,400  volts,  single  phase,  which  is  gradu¬ 


ally  developed  into  4  kv.,  three  phase, 
four  wires  using  standard  2,4()0-volt 
distribution  transformers.  When  the  limit¬ 
ing  length  of  line  is  reached  the  only 
measure  that  can  be  adopted  to  extend  the 
line  is  the  installation  of  pole  type  regula¬ 
tors  in  the  line.  Xaturally,  this  is  not  the 
most  satisfactory  method. 

Line  2  shows  an  initial  development 
using  single  phase.  4,150  volts,  which  is 
gradually  developed  into  a  three-phase, 
three-wire  system  using  4,lS0-volt  trans¬ 
formers.  With  this  system  regulators 
have  not  been  considered  when  the  limiting 
length  of  the  line  is  reached,  inasmuch  as 
the  costs  would  then  be  about  the  same 
as  the  4-kv.,  three-phase,  four-wire  system 
shown  in  line  1-a.  It  will  be  noted  that 
the  system  using  4, 150- volt  transformers 
does  not  appear  to  be  as  economical  with 
this  type  of  growth  as  with  the  type  of 
growth  assumed  in  Fig.  2.  Line  3  starts 
out  with  7,620  volts,  single  phase,  being 
expanded  to  two  phases  of  a  three-phase 
system  at  15  miles. 

For  a  load  density  of  5  kw.  per  mile. 


line  1  is  the  most  economical.  However, 
line  1-a  is  also  economical  so  long  as  the 
length  of  the  line  does  not  e.xceed  the 
point  where  regulators  are  required. 

Fig.  5— A  line  with  gradually  increas¬ 
ing  length  but  constant  load  density  of 
10  kw.  per  mile. — The  numbering  of  the 
various  lines  is  the  same  as  used  in  Fig.  4. 
However,  the  various  transition  stages 
occur  at  different  points  than  in  the  case 
of  the  lighter  load  density.  For  load  den¬ 
sity  of  5  kw.  per  mile,  lines  1.  2  and  1-a 
are  equally  economical  up  to  11  miles. 
However,  at  10  kw.  per  mile  line  2  becomes 
more  expensive.  Lines  1  and  1-a  still 
remain  economical  up  to  8  miles.  In  either 
case  line  3  is  slightly  higher  and  therefore 
need  not  be  considered.  Line  4  with  Xo.  4 
conductors  is  naturally  higher  in  first  cost, 
PU+  may  become  economical  when  losses 
are  taken  into  consideration.  .At  10  kw. 
per  mile  the  limiting  length  of  distribution 
line  is  8  to  10  miles.  If  the  economical 
distribution  substation  spacing  is  such  that 
shorter  lines  than  this  can  be  used,  4  kv. 
may  be  a  desirable  distribution  voltage. 


and  using  higher  voltage  switching  equipment  in  the 
step-clown  substations  the  transmission  voltage  could  he 
raised  by  simply  changing  transformers.  It  may  he  as¬ 
sumed  that  lower  voltage  transformers  can  always  he 
used  on  some  part  of  the  system,  as  the  development  of 
a  system  is  seldom  uniform  throughout  the  entire  area. 
If  this  should  not  he  the  case  transformers  can  be  de¬ 
signed  for  reconnection  at  higher  voltage  if  such  proce¬ 
dure  should  prove  more  economical  than  going  to  the 
higher  voltage  initially. 

.Actually,  the  very  early  stages  of  development  may 
involve  the  installation  of  long  single-phase,  2,400-volt 
lines  serving  only  a  few  customers.  If  the  route  de¬ 
velops  ultimately  into  the  desirable  location  for  a  trans¬ 
mission  line  as  well  as  a  distribution  line,  a  single  7,620- 
volt  conductor  may  he  installed  and  the  combination 
7.620-2,400-volt  system  may  he  used  as  a  temporary 
ex])edient  for  a  so-called  pioneer  line.  At  some  later 
date  the  additional  two  phases  at  both  voltages  may  be 
installed. 

To  grow  into  an  ultimate  plan,  the  complete  ultimate 
system  should  be  laid  out  on  a  map  with  dotted  lines. 
Then  as  lines  and  substations  are  constructed  solid  lines 
may  be  drawn  providing  a  check  on  new  construction. 

riiis  makes  it  possible  to  guide  construction  so  that 
it  will  be  consistent  with  the  ultimate  plan.  If  it  is 
utces.sary  to  deviate  from  the  plan  for  the  ultimate 
.system,  it  will  be  possible  to  alter  it  so  that  the  growth 
of  the  system  will  be  consistent  with  a  well-considered 
plan  of  development  for  carrying  future  loads  without 
expensive  rebuilding. 

It  cannot  be  emphasized  too  frequently  that  the  de¬ 
termination  of  the  economical  system  depends  upon  the 
consideration  of  all  components  collectively.  For  in¬ 
stance.  assuming  a  certain  load  density,  if  distribution 
line  costs,  including  the  distribution  transformers  and 
secondary,  only  were  considered,  the  2,400- volt,  single¬ 
phase  line  would  be  cheapest  by  far.  However,  with  this 
system  the  length  of  line  will  be  limited  to  a  very  def¬ 
inite  distance.  If  greater  distances  must  be  covered, 
the  2.400-volt,  single-phase  line  would  have  to  be  fed  by 


small  distribution  substations,  which  in  turn  would  be 
supplied  by  higher  voltage  lines.  Therefore,  it  might 
be  more  economical  to  have  more  expensive  distribution 
lines  in  order  to  reduce  the  number  of  distribution  sub¬ 
stations  and  the  amount  of  transmission  lines  supplying 
the  distribution  substations.  Moreover,  if  the  supply 
of  energy  is  from  a  high-voltage  transmission  line,  such 
as  a  1 10-  or  132-kv.  line,  an  intermediate  voltage,  such  as 
13.2,  26.4  or  33  kv.,  might  be  used,  the  choice  of  the 
intermediate  voltage  depending  in  part  upon  the  cost 
of  the  110-  or  132-kv.  substations  and  the  cost  of  the 
distribution  substations. 

Therefore,  the  entire  territory  must  be  studied  in  order 
to  determine  the  most  economical  present  and  future 
system.  Moreover,  the  means  by  which  future  load 
growth  will  be  taken  care  of  must  be  considered. 

Reliability  to  service  is  an  important  factor 

Alternate  feeds  to  distribution  substations  and  means 
of  sectionalizing  and  tying  distribution  lines  should  be 
considered.  The  cost  of  various  systems  of  equal  relia¬ 
bility  must  be  compared  in  order  to  find  the  system  that 
will  render  the  required  service  at  the  minimum  cost 
over  a  period. 

In  making  a  general  economic  study  it  is  not  necessary 
to  consider  the  secondary  system,  in  view  of  the  fact 
that  the  same  secondary  problems  exist  irrespective  of 
the  voltage  of  primary  distribution.  Moreover,  the  rural 
customers  are  usually  spaced  so  far  apart  that  the  feed¬ 
ing  of  many  customers  from  the  same  transformer  is 
prevented.  When  a  number  of  customers  are  grouped 
together  the  procedure  is  usually  to  supply  as  many 
customers  as  possible  with  one  secondary  from  a  ^ngle 
transformer. 

The  progressive  development  of  the  load  is  another 
factor  that  must  be  considered.  Such  development  may 
he  obtained  in  two  ways:  The  first  is  obtained  when  a 
definite  length  of  line  is  built,  starting  with  a  light  load 
density  which  grows  gradually.  The  second  type  of 
development  occurs  when  the  length  of  the  distribution 
line  is  gradually  extending  without  any  material  growth 
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Table  / — Sample  Analysis  of  Customers  and  Transformers  on  Rural  Lines 

Customer  Cus-  Trans-  -■ - Percentage  of  Transfonnei 


Distance  Number 


in  of 

Nature  of  Terrain  Miles  Customers 

Towns  and  villanes  exclusive  of  larpte  towns .  2,420 

Main  roads .  1 1 1.5  1,072 

Minor  roads .  153.8  1,150 

Main  roads,  minor  roads  and  towns  alone  roads .  265.  3  4,642 

Main  roads  and  towns  alone  main  roads .  1 1 1 . 5  2,701 

Main  roads  and  towns  alone  minor  roads .  153.8  1,941 

Three-phase  loads — all  roads .  265.3  43 

Main  roads .  1 1 1.5  43 


in  load  per  mile  of  line.  .Actual  development  is  prob¬ 
ably  a  mean  between  these  two  extremes. 

To  maintain  low  initial  costs,  several  transition  stages 
may  be  required  when  the  load  is  growing. 

This  is  jiarticularly  true  of  distribution  lines.  Due  to 
the  light  load  density  the  initial  extension  may  be  .single 
phase.  .As  the  load  grows  or  the  length  of  line  is  ex¬ 
tended  the  permissible  voltage  drop  may  he  exceeded. 
When  this  occurs  the  .second  ])hase  wire  of  a  three-phase 
sy.stem  may  he  installed.  Further  growth  or  extension 
may  recpiire  the  third  phase.  When  the  limit  of  the 
three-phase  line  is  reached  regulators  may  he  in.stalled 
out  on  the  line  or  the  distribution  substations  spaced 
closer. 

In  the  cost  studies,  examples  of  which  are  included, 
this  must  he  considered  and  cost  of  various  types  of 
lines  and  voltages  must  he  compared  over  wide  ranges 
of  growth  of  load  and  system. 

Co-ordination  of  commercial  and 
engineering  planning 

Even  though  a  very  economical  .system  is  obtained  and 
the  design  of  the  lities  and  sulistations  is  such  that  mini¬ 
mum  construction  costs  re.sult,  rural  load  may  still  he 
uiqirofitahle  unless  commercial  activity  develo])s  the  rev¬ 
enues  so  they  are  sufficient  to  pay  the  fixed  cliarges  and 
o])erating  costs.  Therefore,  any  engineering  plan  must  he 
co-ordinated  with  active  commercial  development  and 
coupled  with  reasonable  rates,  probably  of  the  promo¬ 
tional  ty]H‘.  in  order  to  encourage  greater  use.  Tn  addi¬ 
tion  to  this,  the  service  must  he  reliable  and  generally 
satisfactory. 

Projicr  guidance  of  commercial  activity  and  its  co¬ 
ordination  with  the  engineering  planning  is  essential 
to  attain  the  ma.ximum  economy.  For  instance,  from  the 
con.struction  .standpoint,  it  is  cheaper  to  electrify  com- 
l>lctely  a  given  area  for  a  rea.sonahly  good  load  density 
than  it  is  to  electrify  a  much  larger  area  for  a  light  load 
density.  'I'lierefore.  it  would  normally  pay  to  develop 
intensively  a  reasonably  small  area  at  a  time  rather  than 
sjiread  a  commercial  activity  over  a  very  large  area. 
After  one  area  has  been  well  developed  the  activity 
could  then  he  moved  to  another  area. 

In  order  to  project  studies  into  the  future,  some  i)ic- 
ture  of  jwesent  future  and  ultimate  loads  and  their  prob¬ 
able  location  must  he  formulated.  Xaturally,  commercial 
activity  has  a  material  influence  upon  future  load  growth 
and  its  effects  must  he  given  consideration. 

In  order  to  determine  the  load  density  that  would  exist 
in  the  near  future,  when  the  territory  is  comjdetely  cov¬ 
ered  with  distribution  lines,  it  can  be  assumed  that  all 
of  the  roads  have  distribution  lines  on  them.  In  order 
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No.  of 

per 

tomer 

formers 

10  Kw. 

T  rant- 

T  rant- 

per 

per 

and 

formers 

former 

Mile 

Mile  1 

'  Kw. 

3  Kw. 

5  Kw.  71  Kw 

.Above 

513 

4.72 

29.2 

21.6 

14.4  15.2 

19.6 

412 

2.6 

9.6 

3.7'  1 

50.8 

22.4 

11.9  8.5 

543 

2.  1 

7.5 

3.5  / 

6.4 

1,468 

3.08 

17.5 

5.55 

43.5 

22.2 

12.8  10.7 

10.8 

765 

3.58 

24.2 

6.87 

703 

2.76 

12.6 

4.56 

43 

1.00 

0.162 

0  162 

Average 

transformer  capacity 

per  CHS- 

tomer 

62.5. 

Miles  per  customer  6.18, 

43 

1.00 

0.386 

0.386 

.Average 

transformer  capacity 

per  CU8- 

tomer  62.5.  Miles  per  customer  2.6. 

to  determine  the  load  density  under  this  condition  the 
load  density  along  roads  already  electrified  should  he 
applied.  A  sample  method  of  making  this  determination 
is  shown  in  Table  I.  From  this  it  could  he  assumed 
that  174  customers  per  mile  could  he  obtained,  excluding 
large  towns,  .An  analysis  of  the  load  per  customer  at 
the  time  of  the  peak  can  he  made  as  shown  in  Table  11. 
taking  due  account  of  diversity.  This  can  lx*  obtained 
by  taking  the  number  of  customers  i^er  feeder  and  the 
peak  load  in  kva.  on  each  feeder.  This  shows  an  average 
load  of  0.25  kva.  per  customer,  or  approximately  5  kva. 
per  mile. 

In  making  studies  of  this  type  .some  future  or  possible 
ultimate  load  must  he  considered.  For  puriio.ses  ot 
illu.stration  the  future  load  is  assumed  to  he  double  the 
existing  load.  This  may  he  considered  as  an  intermediate 
ultimate  in  that  it  contains  two  types  of  growth  :  f  1 )  .A 
growth  of  miles  of  road  electrified:  (2)  an  increase  in 
load  per  customer.  .As  explained  before,  it  is  necessary 
to  consider  the  economic  design  of  sy.stem  for  future 
loads  so  that  an  initial  system  can  al.so  be  made  adaptable 
to  future  load  conditions. 

Detailed  cost  comparisons 

To  .show  the  type  of  analy.ses  necessary  for  arriving 
at  the  most  desirable  way  of  develojiing  a  rural  line,  two 
extremes  of  development  are  considered  in  I^igs.  3.  4 
and  5.  Fig.  3  refers  to  a  10-mile  line  which  starts  with 
a  low  load  density  that  gradually  increases.  Figs,  4 
and  5  refer  to  lines  that  gradually  increase  in  length  hut 
have  constant  load  density,  the  former  5  kw.  jier  mile, 
the  latter  10  kw.  ])er  mile.  Comments  on  each  tyjie  of 
development  accompany  the  curves.  When  other  fac¬ 
tors,  such  as  substations  and  transmission  line  costs, 
are  also  considered,  comparisons  of  the  types  shown  in 
Figs.  4  and  5  can  he  used,  since  changing  the  .sjiacing 
of  substations  makes  it  neces.sary  to  consider  variable 
lengths  of  lines. 

With  the  economic  type  of  di.strihution  line  for  varictus 
lengths  of  lines  and  two  limiting  load  densities  deter- 


Table  1 1 — Sample  Analysis  of  Average  Load 
per  Rural  Customer 


No.  of 

Peak  Kva. 

Feeder 

Customers 

on  Feeder 

Kva 

per 

Supply  Substation 

No. 

on  Feeder 

1928 

Customer 

No.  1 . 

. ..  4,611  and  4.612 

960 

230 

0 

240 

No.  2 . 

4,691 

165 

20 

0. 

121 

No.  3 . 

4,695 

66 

4,697 

326 

130 

0 

332 

Average . 

.  ,  0 

250 
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Table  III — Method  of  Comparing  Costs  of  Rural  Distribution  Systems 

4,150  Volts,  Three  Phase,  Four  Wire  vs.  7,620-2,400  Volts,  Single  Phase 

I.Dad  density,  kva.  per  mile  of  road .  ^  - 5  Kva. - -  7,620-2,400  V.  . - 10  Kva. - . 

.•System  used .  ^4, 1 50- Volt,  Three-Phase,  Four-Wire — -  . — 4, 150- V^olt,  Three-Phase,  Four-Wire—-  7,620-2,400  Volt 


I  ransmission  voltage  (kv.) . 

('<«t  distribution . 

Cost  transmission . 

CNist  substations . 

13.2 

$958,550 

91,890 

56,200 

33 

$958,500 

97,740 

61,620 

45 

$958,550 

127,790 

63,400 

Single  Phase 
$883,950 
153,514 
55,512 

13.2 

$969,740 

132,730 

88,690 

33 

$969,740 

141,000 

94,640 

45 

$969,740 

184,500 

98,280 

Single  Phase 
$883,950 
242,740 
93,534 

Total  cost . 

. ...  $1,106,640 

$1,117,910 

$1,149,740 

$1,092,976 

$1,191,160 

$1,205,380 

$1,252,520 

$1,220,224 

Yearly  fixed  charges  at  1 5  per  cent . 

Yearly  cost— distribution  losses . 

Yearly  cost — transmission  losses . 

_  $166,000 

6,240 

7,575 

$167,500 

6,240 

1,900 

$172,500 

6,240 

840 

$164,000 

6,750 

5,406 

$179,000 

12,800 

31,200 

$181,000 

12,800 

7,800 

$188,000 

12,800 

3,470 

$183,000 

13,800 

22,500 

Total  yearly  costs . 

$179,815 

$175,640 

$179,850 

$176,156 

$223,000 

$201,600 

$204,270 

$219,300 

mined,  the  next  step  would  he  the  determination  of  the 
complete  cost  of  the  rural  supply  system  for  the  entire 
area  for  different  voltages  of  transmission  and  various 
sizes  of  distribution  substations.  In  view  of  the  great 
amount  of  work  involved  in  making  such  a  study  for 
a  complete  area  of  considerable  extent,  a  sample  area 
may  be  chosen  that  is  typical  and  sufficiently  large  to 
include  all  of  the  factors  that  would  affect  substation 
spacing  and  transmission  line  voltages.  To  demonstrate 
the  condition  a  hy])othetical  area  of  about  350  square 
miles  has  been  arbitrarily  assumed  for  the  purpose  of 
illustration.  (Fig.  1.)  .\  high-tension  transmission  line 
running  along  the  edge  of  this  area  has  been  assumed 
with  step-down  substations  already  located  as  a  source 
of  energy  to  the  entire  area  of  330  square  miles. 

Relative  economy  of  systems 

From  Figs.  4  and  5  two  types  of  distribution  sys¬ 
tems  show  ])romise  of  economy.  One  of  these  is  the 
single-phase  combination  7.620-2.400-volt  system  which 
uses  three  wires,  one  of  which  is  a  2,400-volt  conductor, 
the  other  a  7,620-volt  conductor  and  the  third  a  common 
neutral  conductor,  the  2,4(X)-volt  conductor  being  sup- 
])lied  by  single-phase  step-down  transformers  and  regu¬ 
lators  spaced  uniformly  along  the  line  by  using  2,400- 
vult  distribution  transformers.  The  principal  advantage 
is  obtained  from  this  system  when  the  7,620- volt  lines 
can  be  fed  from  three-phase,  13.2-kv.  lines  directly  from 
the  main  backbone  tran.smission  system.  Of  course,  in 
making  general  studies  higher  voltages  than  this  can 
l)e  assumed.  However,  the  use  of  higher  voltage  would 
increase  the  cost  of  the  single-jdiase,  step-down  sub¬ 
stations. 

In  making  the  sample  figures,  shown  in  Table  III, 
the  cost  of  distribution  is  taken  as  the  cost  of  the  single¬ 
phase,  2.400-volt  lines.  The  cost  of  transmission  for 
that  ])art  of  the  transmission  using  7,620- volt,  single¬ 
phase  was  taken  to  l)e  the  difiference  between  the  cost 
per  mile  of  the  combination  system  and  the  cost  of  a 
single-phase.  2,4(X)-volt  distribution  line.  With  this  sys¬ 
tem  a  number  of  three-phase,  13.2-kv.  lines  must  be 
erected  from  the  main  high-tension  substations  in  order 

Table  IV — Comparing  Economical  Size  of  Conductor  for 
Specific  Case 

For  4,150-Volt,  Three-Phase,  Four-Wire  System 
(Typical  Feeder) 


. - T otal  Yearly  Costs- - 

.Size  of  Conductor  5  Kva.  per  Mile  10  Kva.  per  Mile 

Mo.  6 .  $750  $808 

Mo.  4 .  788  762 

Mo.  2 .  1.058  950 


to  siq)ply  the  various  single-phase,  7,620-volt  lines. 
Naturally,  there  would  be  a  number  of  single-phase  lines 
on  the  same  pole  with  the  three-phase  transmission  lines. 
For  this  ])art  of  the  system  the  cost  of  transmission  was 
determined  by  estimating  the  incremental  cost  above  the 
cost  of  the  single-phase,  2,400-volt  distribution  line. 

It  will  be  noted  from  Table  III  that  for  l)oth  load 
densities  the  use  of  4-kv.,  three-phase,  four-wire  distribu¬ 
tion  is  chea])er  than  the  combination  system.  Moreover, 
for  the  particular  load  densities  considered,  33  kv.  trans¬ 
mission  seems  to  be  economical.  One  of  the  advantages 
of  the  4-kv.  system  is  that  about  one-fifth  of  the  sub¬ 
stations  are  required  as  for  the  single-phase  system.  Of 
course,  each  individual  substation  is  larger  in  capacity. 
Another  disadvantage  of  the  7,620-2,4(X)-volt,  single¬ 
phase  system  is  that  the  transmission  is  limited  to 
13.2  kv..  three-phase.  Thus  with  long  distances  and 
heavier  loads  the  transmission  line  drop  l)ecomes  an  im- 
ix)rtant  factor,  requiring  a  large  amount  of  13.2-volt 
feeder  copper. 

From  the  sample  set-up  the  economical  system  seems 
to  be  4-kv.,  three-phase,  four-wire  distribution.  How¬ 
ever,  this  does  not  mean  that  this  is  a  generally  economic 
system,  in  view  of  the  fact  that  a  number  of  general 
assumptions  and  roughly  estimated  costs  were  required 
in  making  the  sample  study.  In  applying  this  method 
of  procedure  to  a  definite  system  an  entirely  diflFerent 
picture  may  result. 

Some  general  consideration  should  be  given  to  the  de¬ 
termination  of  the  economical  size  of  conductors  for 
di.stribution  lines  in  view  of  the  fact  that  there  is  no 
general  uniformity  of  load  and  because  it  is  desirable 
to  standardize  u])on  a  certain  size  of  conductor  for 
widely  varying  conditions.  Studies  to  determine  the 
economical  conductor  size  shoukl  therefore  be  very  gen¬ 
eral.  In  making  such  studies  it  is  necessary  only  to 
include  those  fixed  charges  that  vary  with  the  size  of  the 
conductor  and  the  cost  of  losses  for  each  size  of  con¬ 
ductor.  Table  I\^  shows  a  tyjfical  comparison.  If  results 
similar  to  those  shown  occur  in  practice,  it  would  prob¬ 
ably  be  preferable  to  use  No.  4  conductor  or  its  equiva¬ 
lent,  even  though  No.  6  may  be  more  economical  for  the 
lighter  load  density  for  two  reasons :  ( 1 )  The  load  will 
undoubtedly  grow',  and  (2)  it  may  be  |X)ssible  to  save 
money  and  construction  costs  using  the  larger  size  con¬ 
ductor  because  longer  s])ans  can  be  obtained. 

Another  factor  that  must  be  taken  into  account  is  the 
economic  size  or  area  fed  by  use  of  distribution  sub¬ 
stations.  The  only  way  that  this  can  be  determined  is 
by  actually  laying  out  the  lines  for  a  typical  area  on  a 
map  and  estimating  the  costs  with  various  lengths  of 
lines  and  various  numbers  of  lines  from  each  substation. 
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fable  V — Sample  Analysis  of  Economic  Spacing  of 
Substations 


For  4-Kv.,  Three-Phase,  Four-Wire  System  ; 
Hased  Upon  Costs  of  Typical  Feeder 


Load  denaity  kva.  per  mile  of  road 
No,  feeders . 

. - —5  K 

4 

va. - V 

8 

- 10 

4 

Kva. - s 

8 

Area  that  may  be  fed  (square  miles) 

64 

121 

36 

64 

Substation  load  (kva.) . 

767 

1,450 

862 

1,534 

Cost  of  three-phase  feeders . 

$34,500 

$86,280 

$25,834 

$64,710 

Cost  of  one-phase  lines . 

163,000 

298,000 

85,200 

140,580 

Cost  of  substation . 

1 1,000 

15,600 

12,280 

15,600 

Cost  per  square  mile . 

$208,500 

$3,250 

$399,880 

$3,300 

$123,364 

$3,420 

$220,890 

$3,450 

Obviously,  it  is  uneconomical  to  install  too  many  feeders 
on  a  single-pole  line  and,  when  the  substation  capacity 
exceeds  a  certain  limit,  a  pole-type  substation  cannot  be 
used. 

Table  illustrates  the  type  of  study  required.  Since 

T 


these  costs  are  based  upon  a  sample  typical  area,  the  costs 
have  to  be  reduced  to  costs  per  square  mile  to  obtain  con¬ 
clusions  for  the  entire  area.  It  will  be  noted  that  the 
767-kva.  substation  with  four  feeders  is  more  economical 
for  the  lower  density,  whereas  the  l.SOO-kva.  substation 
having  eight  feeders  costs  about  the  same  as  the  smaller 
substation  for  the  higher  load  density.  Obviously,  if 
in  the  original  development  a  750-kva.  substation  is  used 
the  area  supplied  would  be  the  same  as  that  which  would 
he  supplied  by  a  l.SOO-kva.  substation  for  a  load  density 
of  10  kva.  i^er  mile  of  load.  Therefore,  results  of  this 
type  are  ideal,  in  that  as  the  load  develops  no  new  sub¬ 
stations  need  be  installed  or  extensive  rearrangements 
made  to  the  distribution  system. 

Particular  attention  is  called  to  the  fact  that  the  cost 
data  given  have  been  j^resented  only  to  show  the  ty|)e 
of  comparisons  that  should  be  made,  and  should  not  be 
taken  as  representative  costs  for  any  system.  They  illus¬ 
trate  a  method  of  analysis. 
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Busbar  Connections  Handled  Rapidly  in  NViring  Cabinet 


Connections  between  three-wire  mains  and  two-wire 
branches  may  he  cjuickly  established  or  changed  by 
tying  the  conductors  together  by  sliding  clamj)s  with 
adjustable  grips,  as  shown  in  the  accompanying  illustra¬ 
tion  of  a  distribution  cabinet  installed  at  the  new 
United  Shoe  Machinery  Comi)any  building  at  Boston. 
Mass.  The  neutral  lead  of  the  incoming  feeder  is  tied 
through  a  se])arate  bus  to  the  neutral  branch  wires, 
h'ach  outside  lead  in  the  three-wire  feeder  is  connected 
to  a  group  of  vertical  busbars  of  rectangular  section. 
Crossing  these  at  right  angles  at  a  safe  distance  above 
them  are  fastened  a  number  of  hare  circular  conductors, 
l^ach  of  the.se  horizontal  conductors  terminates  in  two 
branch  switches  and  fuses  and  is  ])rovided  with  a  sliding 
connector.  By  clamping  any  horizontal  conductor  to  a 
vertical  bus  it  is  ])ossihle  to  feed  any  pair  of  branch 


of  rectangular  prongs  built  for  a  tight  grip  on  the  bar. 
A  hole  in  the  body  of  the  connector  allows  it  to  he 
swung  free  of  the  bar  and  permits  easy  sliding  of  the 
clamp  along  the  horizontal  rod.  A  few  turns  on  the 
insulated  clamping  head  tighten  the  connector  in  any 
desired  position  and  the  position  may  he  changed  readily 
to  another  location  by  a  similar  operation. 

This  construction  provides  a  flexible  and  convenient 
means  of  distribution  from  any  one  of  the  vertical  buses 
to  any  number  of  branch  circuits.  The  method  may  he 
used  to  take  care  of  increases  in  the  number  and  capacity 
of  branch  circuits  and  to  balance  the  loading  across  the 
two  sides  of  a  three-wire  system.  The  cabinets  were 
built  by  the  Worcester  (Mass.)  Electric  Manufacturing 
Company. 


circuits  from  any  bus. 

The  front  of  the  sliding  clamp  is  shaped  into  a  pair 
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Wiring  changes  are  speedily  made  and 
indicated  in  distributing  cabinets. 
Close-up  of  adjustable  clamp 
connectors 
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The  Customer  and  the  Utility 


By  SARAH  M.  SHERIDAN 

Vice-President  and  Sales  Manager  Detroit  Edison  Company 


WE  FEEL  that  it  is  imperative  that  all  dealings 
with  customers  should  he  centered  in  one 
dc])artment  which  should  represent  the  company 
in  taking  care  of  all  customers’  needs.  In  Detroit  the 
sales  department  does  this,  and  we  find  with  our  560,000 
customers  that  we  have  2,500,000  personal  contacts  with 
customers  in  a  year  through  our  field  forces  and  com¬ 
mercial  offices.  Such  contacts  with  customers  can  he  of 
the  highest  value  to  the  company.  They  can  spell  success 
or  disaster  in  making  or  breaking  the  “good  will”  of 
the  jmhlic  for  the  company.  This  is  a  big  volume  of 
im])ortant  business  made  up  of  thousands  of  maybe 
unim])ortant  individual  cases  that  should  be  taken  care  of 
sim])ly  and  expeditiously. 

W'hen  the  customer  meets  the  company  he  should 
meet  an  accredited  representative  trained  to  take  care  of 
any  ordinary  transaction  that  the  customer  is  likely  to 
have.  This  person  should  know  the  company’s  rates, 
rules,  regulations,  routine  and  general  policy.  If  the 
employee  is  going  to  meet  these  s])ecifications  he  must 
be  an  intelligent  person  and  must  be  given  painstaking 
training. 

What  constitutes  good  service 


Customers  ind  utility  people  alike 
are  human  beings. 

Appliance  servicing  more  import¬ 
ant  than  appliance  selling. 

Service,  and  that  only,  is  what  the 
customer  wants. 


delivery  of  such  supply  may  require  special  considera¬ 
tions  on  the  part  of  the  company  to  give  it  and  special 
considerations  on  the  part  of  the  customer  to  receive  it. 
The  utility  should  have  able  engineering  and  technical 
advice  at  the  service  of  its  cu.stomers.  The  use  of  elec¬ 
tricity  for  lighting  cannot  be  reduced  to  rules  that  the 
uninitiated  may  follow  with  success.  All  utilities  should 
have  at  the  service  of  customers  men  trained  in  the 
knowledge  of  lighting  application. 

These  services  are  common  practice  with  most  of  the 
large  companies.  We  have  gone  further  than  some 
companies  by  undertaking  to  keep  in  rejiair  the  domestic 
customers’  appliances.  Even  with  a  constant  increase  in 
this  work,  we  consider  it  profitable.  For  the  most  i)art 
appliance  rejiairs  are  mechanical  and  simple  to  make. 
With  a  trained  staff  covering  the  area  served  by  us 
continually,  we  can  take  care  of  these  repairs  at  a  mini¬ 
mum  cost,  whereas  if  the  customer  had  to  hire  the 
work  done  elsewhere  he  would  have  to  pay  considerably 
more,  j^robably  three  times  what  it  costs  us  to  take 
care  of  a  repair  call,  and  we  give  the  customer  quicker 
attention  than  could  be  expected  from  other  sources 
under  the  most  favorable  conditions.  This  service  proves 
to  be  one  of  our  most  valuable  contacts  with  customers 
and  is  greatly  appreciated. 

Aggressive  merchandising  not  a  utility  function 

It  is  a  good  general  policy  that  the  company  should 
furnish  to  the  customers  such  amplifications  of  his  serv¬ 
ice  as  the  company  can  do  more  cheaply  and  better  than 
the  customer  himself,  or  have  done  by  others.  Selling 
appliances  is  not  one  of  the  things  that  cannot  be  done 
by  others.  Retailers  do  not  ask  an  unfair  profit  over 
the  cost  of  electric  appliances.  Possibly  the  price  of 
some  appliances  could  be  less,  but  that  question  is  not 
apropos  here.  The  utility’s  interest  is  in  the  current  used 
by  appliances.  If  it  (the  utility)  furnishes  its  customers 
dependable  information  regarding  appliances,  their  use, 
cost  and  cost  of  operating  and  sees  to  it  that  they  may 
be  procured  from  local  merchants  (who  are  also  the 
company’s  good  customers)  there  will  be  plenty  of  buy¬ 
ing  of  ai)pliances.  Aggression  in  merchandising  need 
not  come  from  the  company.  The  keeping  of  apjdiances 
in  repair  and  thereby  in  use  is  a  more  profitable  source 
of  income  to  the  company. 


There  are  certain  accommodations  that  most  of  the 
electric  light  companies  are  agreed  upon  as  of  good 
service.  W’e  have  all  learned  that  prompt  connections 
of  service  are  not  only  a  satisfaction  to  the  customer 
but  are  ])rofitable  to  the  company,  and  most  companies 
have  set  up  systems  so  that  service  may  be  quickly  given. 

'I'he  matter  of  credit  is  an  important  matter  in  dealing 
with  a  new  customer,  and  should,  we  believe,  be  the 
responsibility  of  the  department  having  other  relations 
with  the  customer.  Credit  is  too  often  allowed  to  be  an 
accounting  function  without  the  flexibility  necessary  to 
amicable  customer  dealings.  Credit  is  considered  a  mat¬ 
ter  of  difficulties  and  exasperations,  yet  how  many  public 
utilities  sutTer  heavy  losses  from  bad  debts.  I  know 
of  none.  We  should  know  by  this  time  that  the  majority 
of  people  are  honest  and  pay  their  bills.  A  smaller 
number  are  fearful  of  not  paying.  A  very  few  are 
(lislujiiest.  These  few  are  so  segregated  and  can  be 
dealt  with  according  to  their  deserts.  There  is  no  sense 
in  making  it  difficult  for  the  many  in  order  to  protect 
ourselves  from  the  few. 

All  industrial  customers  have  need  of  engineering  or 
technical  advice  at  times.  Customers  with  small  or 
modest  requirements  cannot  afiford  to  have  such  advice 
always  available.  For  customers  re(iuiring  supply  in 
large  blocks,  as  some  industrial  customers  do.  the 

*Excerpts  from  address,  "The  Customer’s  Vicu’point,"  to  Com¬ 
mercial  Section,  Great  Lakes  Dii’ision,  X.E.L.A. 
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Existing  Transformer  Vaults 
Adapted  to  Network 

By  CARL  W.  EVANS 


Underground  Distribution  Engineer 
San  Antonio  Public  Service  Company,  San  Antonio,  Tex. 


WMEX  the  San  Antonio  Public  Service  Company 
decided  to  convert  the  existing  radial  feeder  and 
secondary  system  into  a  low-voltage  netw'ork 
there  were  approximately  31  existing  vaults  of  such  pro- 
jiortions  as  to  he  adeejuate  for  a  network  system  trans¬ 
former  layout.  These  31  vaults,  in  most  instances,  had  a 
40-in.  round  manhole  entrance,  and  in  almost  every  case 
were  provided  with  two  18-in.  vents,  one  entering  high 
and  one  low,  at  diagonal  corners.  The  sires  varied 
from  10  X  12x8  ft.  to  as  much  as  10  x  48  x  8  ft.  The 
pro])osed  layout  required,  in  addition  to  these,  seventeen 
new  vaults,  which  were  constructed  either  in  the  streets  or 
in  available  building  basement  space.  The  openings  and 
vents  were  patterned  after  the  existing  vaults. 

In  general,  the  factors  entering  into  the  design  of  the 
transformer  layout  are  size  and  shape  of  vault,  size  and 


Building 

^service 


Arrangement  to  include  local 


shape  of  opening,  ventilating  facilities,  freedom  from 
flood  water,  and  accessibility.  Consideration  of  the 
existing  vaults  on  these  points  led  to  the  adoption  of 
standardized  units  of  three  single-phase  transformers,  a 
network  protector  and  a  primary  switch,  each  piece  of 
apparatus  being  of  submersil)le  type.  The  small  manhole 
opening  led  to  the  adoption  of  100-kva.  light  and  power 
transformers  as  the  maximum  units.  W'hile  the  300-kva. 
bank  has  proved  to  he  a  most  desirable  unit  for  the  par¬ 
ticular  load  density  and  number  of  feeders  planned  for 
this  system,  nevertheless  a  number  of  150-kva.  and 
225-kva.  banks  were  installed  because  of  the  large  num¬ 
ber  of  50-  and  75-kva.,  single-phase  transformers  avail¬ 
able  from  the  existing  system.  In  every  case,  however,  it 
was  found  desirable  to  wire  each  vault  with  sufficient 
capacity  so  that  a  change  from  150  or  225  kva.  to  300 
kva.  could  be  made  by  simply  changing  the  transformers. 

The  layout  shown  is  representative  of  those  trans¬ 
former  vaults  feeding  directly  into  the  secondary  mains 
with  no  services  out  of  the  vault.  Some  of  the  features 
of  especial  interest  are  the  lighting  fixtures  and  signal 
lights  composed  of  marine  fittings,  the  small  entrance 
ring  and  cover  with  permanently  installed  ladder  and  the 
symmetrical  layout,  making  it  possible  to  install  a  second 
bank  with  practically  no  changes  to  the  first  one.  Another 
feature  of  interest,  hut  not  shown  in  the  drawing,  is  the 
installation  in  every  vault  of  a  small  collapsible  guard 
suspended  by  a  chain  from  the  top  rung  of  the  ladder, 
enabling  an  inspector  to  lift  the  cover,  pull  out  and  erect 
the  guard  and  descend  into  the  hole,  leaving  the  hole  at 
no  instant  unprotected.  It  will  he  observed,  also,  that 
no  provision  has  been  made  for  external  reactors,  since 
this  vault  feeds  into  the  secondary  main  only.  If. 


This  network  vault 
will  allow  in¬ 
creases  of  capacity 
and  additions  to 
equipment 


3-J conc/uefor,  2S0,^0-A 
circ.  mil. lead-covered  \ 

- T 


J-/  condvc  lor 
500,  OOO'circ.  mil, 
lead-  covered 

3-lconducfof,  1,000,000-- 
circ.  mil,  leaci-co  vered. 


300Kva. 


3  conduclor 
250,  OOO'circ.  mi! 


Nelwork 

profeefor 


3-lconduclor  dal -A 
13  kv.  lead-  , — I—. 
covered  1 _ j _ I 


13  Kv.  around 
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in  the  future,  a  large  building  were  constructed  in 
the  immediate  vicinity  of  this  vault  a  second  hank 
would  be  installed  and  two  services  would  be  taken  di¬ 
rect  from  the  two  network  protectors.  Provision  for 
reactors,  if  required,  would  then  be  made  on  the  cables 
extending  along  the  ceiling  from  the  network  protectors 
to  tlie  secondary  mains,  the  resulting  connections  being 
shown  as  in  the  diagram,  in  which  the  future  hank  and 
service  wiring  is  shown  dotted.  When  the  reactors  are 
installed  it  will  he  necessary  to  terminate  the  lead-covered 
cable  on  each  side  in  a  pothead  as  shown. 

W  hile  the  drawing  gives  a  general  idea  of  the  arrange¬ 
ment  of  exjuipment  in  the  vaults,  there  are  many  instances 
where  s])ecial  consideration  must  he  given  to  the  existing 
conditions.  For  example,  it  is  occasionally  found  that  the 
large  service  cables  leaving  the  vault  are  carried  into 
connection  “troughs”  over  switchboards,  from  where 
they  are  routed  down  to  the  main  switches.  Since  a  fault 
on  one  of  these  service  cables  ojUTated  from  an  unfused 
network  system  would  he  quite  disa.strous  if  it  occurred 
within  the  connection  trough,  it  is  evident  that  some  sort 
of  fuse  of  last  resort  must  he  in.stalled.  These  fuses, 
where  required,  have  been  installed  in  the  vaults  just 
before  the  cables  enter  the  service  ducts.  I'or  cables 
smaller  than  l.OOO.tKX)  circ.niil  this  i)rotection  is  not 
essential. 

T 


Primary  Metering 
With  Standardized  Units 


A  standard  type  of  high-tension  meter  installation 
whose  units  are  easily  assembled  of  stock  i)arts  has 
l)roved  economical  on  the  system  of  the  Central  Power  & 
l  ight  Company  in  southwestern  Texas.  The  instrument 
Uansformer  and  meter  boxes  are  of  heavy  gage  galvan¬ 
ized  sheet  with  fronts  that  open  upw'ard  and  the  meter 
box  is  large  enough  to  accommodate  a  watt-hour  meter 
and  a  recording  instrument.  The  installations  are  used 
"11  440,  2,300  and  1  l,(K)0-vo!t  lines  both  for  system  meas¬ 
urements  and  for  primary  services  as  well  as  to  irrigation 
I'unips  and  oil  field  suiiply. 


READERS'  FORUM 


Easy  Register  Ratio  Determination 


To  the  Editor  of  the  Elfxtrical  World: 

In  reference  to  the  article  "Rapid  Determination  of 
Watt-Hour  Meter  Register  Ratios.”  appearing  in  the 
March  21,  1931,  issue  of  Electrical  World,  I  am 
inclined  to  believe  that  the  data  given  are  almost  too 
technical  for  practical  use,  even  for  veteran  metermen. 

W  ith  ajiologies  to  the  authors  of  that  well-written 
article,  may  I  suggest  the  formula  as  given  below,  which 
I  think  is  far  more  adaptable,  easy  to  remember,  and 
which  1  have  found  always  to  work  out  correctly: 

^  _  Total  dial  registration  X 
''  ~  Reduction  ratio  X  t^t 

or  with  instrument  transformers 


j,  _  Total  dial  registration  X  A',/ 

''  ~  Reduction  ratio  X  l^t.\  ( C.  T.  ratio)  X  (  P-  T.  ratio) 

Wliere. 


Total  dial  registration  is  the  self-contained  full  value  of  the 
register  train  expressed  in  kilowatt-hours  (usually  lO.lKM)). 

K,i  =  constant  indicated  on  the  register  face  when  other  than 
one. 

Reduction  ratio  =  ratio  of  tlu.*  first  meshing  wheel  on  the 
regi.ster  to  that  of  the  gear  on  the  rotor  element. 

Kf  =  test  constant  or  basic  constant  usually  expressed  in 
kilowatt-hours. 

Application  of  the.se  formulas  brings  the  same  results 
as  in  e.xamples  1,  2,  3.  5  and  7.  But  in  example  4 
I  differ  with  the  authors  as  to  the  correct  register  ratio, 
unless  the  manufacturer  digressed  from  the  usual  routine 
(which  of  course  does  infret|uently  occur,  but  there  is 
always  a  way  of  checkitig  this  by  counting  the  ratio  of 
the  register  gears  for  the  correct  ratio  and  then  seeking 
our  disk  K). 

Thus  for  exanqile  4 : 

Meter,  Westinghouse,  type  C.  sub  B,  three  phase,  element. 
40  amp.,  440  volts,  register  constant  1,  kw.-hr.  first  dial  1(K) 
(total  1(K),0(H))  then  knowing  the  basic  disk  K  of  W'estinghou.se 
polyphase  meters  is  .<1,  and  that  a  2j-element  is  rated  the  same 
as  a  3-element  meter,  hence  rated  11  times  greater  than  a  2- 
element  meter ; 


therefore  R,- 


KKfOOO _ _  lOO.OOO  _  100^ 

O]  X  (4  X  «  X  ID  X  H  ~  bl  X  32  -  1 


1 

2(H) 


=  5{K)  as  against  the  408.73  solution  given  in  the  article. 


In  order  to  arrive  at  the  answer  as  given  by  the  authors  then, 
we  would  have  to  employ  a  basic  disk  constant  (Kt)  of  32/45. 

In  example  6,  again  I  disagree  as  to  the  correct  regis¬ 
ter  ratio,  as  I  emjdoy  the  Kt  of  0.9  against  the  authors’ 
Ab  of  1. 


Meter,  (leneral  Electric,  tyjK*  I)-0,  three  phase,  2i  element. 
KM)  amp.,  2.2(K)  volts  using  transformers,  register  constant  KM), 
kw.-hr.  first  dial  10.  L'sing  polyphase  basis  A  <  of  0.0. 

10,000  X  KM)  10,(M)0  X  100  _  250 

'  ~  KM)  X  (20  X  20  X  I  D  X  04>  ~  '  KM)  X  300  '  "  0 
27  7/0  as  against  the  authors’  25. 


Finally,  I  am  assuming  all  the  foregoing  examples  used 
on  60-cycle  current:  with  other  fretjuencies  we  know,  of 
course,  that  the  basis  disk  constant  (Kt)  would  be 


different. 


Boaril  of  r*u))lic  Wor)\> 
Ilollaiid.  .Mi(')i. 


ROY  E.  BABCOCK, 

.M*‘ter  iv-irartrnpnt. 
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BOOK  REVIEWS 

Industrial  Accident  Prevention 

By  H.  \V.  Ucinricli.  Mcdraw-Hill  Rook  Coinpany,  Xew 
York.  3(i(}  paRcs,  Illustrated.  Price,  $4. 

Seventeen  years  of  intimate  contact  with  industrial 
liazards  have  provided  the  writer  a  plethora  of  diversi¬ 
fied  exiH-Tiences  from  which  he  has  constructed  this 
case-h(Kjk  of  accident  prevention.  From  them  are  de¬ 
ducted  the  guiding  ])rinci])les  of  the  analysis  of  causa¬ 
tion.  the  administration  of  the  remedy  and  the  economics 
of  the  results.  There  follows  the  education  of  the  em- 
ployee  and  flirective  staff  to  reap  the  full  henefits  of 
the  prevention  program.  Abundant  illustrations  are  given 
to  show  the  physical  measures  of  hazard  reduction ; 
there  are  appendices  which  offer  statistical  data,  forms 
of  compensation-rating  .schedules,  a  typical  report  of  a 
.safety  campaign,  etc.  The  references  to  specific  electri¬ 
cal  cases  are  few ;  there  is.  however,  an  excellent  chapter 
on  the  hearing  of  illumination  inadeciuacy  on  employee 
safety. 

• 

Starkstromtechnik 

By  E.  V.  Rzilia  u.  J.  Seiclencr,  1931.  Wilhelm  Ernst  &  Sohn, 
Berlin,  Germany.  1032  pages. 

The  title  covers  comprehensively  the  contents  of  a 
volume  similar  in  form,  and  correspondingly  in  useful¬ 
ness.  to  the  “handbooks”  for  engineers,  familiar  to 
American  readers.  The  .scope:  f’ower  plants,  including 
machinery,  control  and  switching,  automatic  plants, 
auxiliaries,  design,  costs  and  rates,  367  pages.  Lines, 
their  computation  and  design,  with  consideration  of  in¬ 
ductive  interference,  protection,  207  pages.  Industrial 
installations.  134  pages.  Mining,  80  pages.  The  re¬ 
mainder  of  the  1.002  ])age.s  of  text  relates  to  rolling  mill, 
hoisting,  railway,  ship  and  agricultural  applications. 

The  present  edition  is  the  .seventh ;  it  includes  refer¬ 
ences  to  recent  periodical  literature  and  evidently  reflects 
the  pre.sent  state  of  the  art.  some  of  the  data  looking  into 
the  future;  for  example,  the  table  of  economic  trans¬ 
mission  values  is  carried  to  500  kv.  The  list  of  authors 
responsible  for  individual  .sections  contains  names  of 
well-known  specialists. 

This  summary  refers  to  \\)1.  II;  other  parts  of  the 
electrical  held  are  covered  in  Vol.  I,  which  has  also  been 
recently  published  in  revision. 


Rural  ElectriFication 

By  .Alfred  and  Vidar  P'kstroem.  Published  by  authors,  Lon¬ 
don,  England.  103  pages,  illustrated  with  diagrams. 

The  title  of  the  hook  is  somewhat  too  broad  as  it  does 
not  touch  upon  the  general  as])ects  of  rural  electrification, 
hut  only  u]H)n  the  subject  of  safety  devices  in  connection 
with  low-tension  distribution  systems  which  are  (pn’te  as 
ajiidicahle  to  urban  as  to  rural  conditions. 

Some  of  the  conclusions  are  that  the  dangers  will  he 
reduced  by  rejilacing  fu.ses  with  automatic  circuit  break¬ 
ers.  by  hanging  the  conductors  of  a  distribution  sy.stem 
in  such  a  way  that  when  one  breaks  it  will  come  in  con- 
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tact  with  an  adjacent  conductor,  thereby  causing  the 
fuse  to  blow  or  the  circuit  breaker  to  open,  and  by  plac¬ 
ing  the  neutral  conductor  below  the  phase  conductors. 

Practically  half  the  hook  is  given  over  to  a  detailed 
discussion  of  grounding  and  the  use  of  neutral  conduc¬ 
tors  as  jirotective  devices  against  leakage.  Very  little 
consideration  is  given  to  insulation,  hence  the  entire  lx)ok 
deals  with  one  problem  of  low-voltage  distribution  that 
is  common  to  both  urban  and  rural  lines. 

Relaisbuch 

Vereinigung  der  Elektrizitatswerke,  Berlin.  457  pages,  illu.s- 
trated. 

The  German  equivalent  of  our  N.E.L..\.  has  in  this 
handbook  com])iled  a  comjjrehensive  treatment  of  the 
application  of  the  relay  to  the  whole  electric  sy.stem 
of  power  generation,  transmission  and  utilization.  It 
offers  a  profusion  of  diagrams  and  a  critical  study  of  the 
advantages  and  shortcomings  of  relay  schemes  for  ]:)ro- 
tection  and  control  of  generators,  transformers,  lines, 
interconnections,  conversion  apparatus  and  users’  installa¬ 
tions.  There  are.  in  addition,  chapters  on  the  instru¬ 
ment  transformers  which  are  used  as  accessories  with 
relays,  a  correlation  with  the  characteristics  of  switches 
and  of  release  functions  and  also  .sections  dealing  with 
the  calibration  and  testing  of  relaying  schemes. 

The  Economic  Life  of  Soviet  Russia 

By  Calvin  B.  HcKwer,  professor  of  economics  Duke  University. 
The  Macmillan  Company,  New  York.  1931. 

This  new  hook  on  the  gigantic  Russian  experiment 
reflects  a  singularly  keen  and  thorough  study  of  internal 
social  and  economic  conditions  under  the  communistic 
regime.  The  author  sees  and  reports  both  the  faults 
and  the  achievements  of  the  Soviet  system  in  as  nearly  an 
unbiased  manner  as  would  seem  possible.  He  indicates 
the  menace  it  holds  for  the  capitalistic  nations  and  at  the 
.same  time  points  out  the  enormous  trade  possibilities  it 
involves,  if  successful.  Subjects  dealt  with  include: 
Organization  of  industry,  agriculture,  internal  trade, 
foreign  trade,  labor  conditions,  money,  and  the  five-year 
l)lan  as  it  relates  to  each  of  these. 


Radio  Handbook 

By  James  A.  Moyer  and  John  E.  Wostrel.  McGraw-Hill  Book 
Company,  New  York.  88t^»  ])ages.  Price,  $5. 

These  well-known  authors  have  now  extended  their 
active  production  of  radio  books  into  the  handbook  field. 
It  not  only  deals  with  radio  j^rinciples  and  radio  devices 
from  the  radio  angle  but  sets  up  the  data,  characteristics 
and  potentialities  of  these  facilities  in  such  form  that 
they  have  unusual  value  for  the  general  electronics 
engineer.  The  vacuum  tube,  its  circuits  and  the 
acces.sories  which  give  it  an  unlimited  field  of  usefulness 
in  indirstrial  control  are  treated  so  that  the  information 
may  be  applied  throughout  the  non-radio  realm,  which 
is  recognized  as  just  on  the  threshold  of  development. 
One  of  the  si.xteen  sections  is  devoted  exclusively  to  this 
field.  The  others  deal  with  television,  sound-motion 
pictures  and  photo-electric  cells,  as  well  as  the  funda¬ 
mentals  and  j^ractices  of  the  radio  art. 
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Puget  Sound  Utility  Announces 
Personnel  Changes 

The  following  appointments  have 
been  announced  hy  the  Pufjet  Sound 
Power  &  Light  Company: 

\V.  n.  McGrath,  formerly  vice-presi¬ 
dent.  has  been  named  executive  vice- 
|)resident  and  L.  R.  Coffin,  formerly 
manager  central  district  in  Seattle  and 
King  County,  becomes  vice-president  in 
charge  of  operations. 

Operation  of  the  company  will  he 
carried  on  by  three  major  divisions: 

J.  F.  'Alexander,  formerly  president 
of  Houston  Electric  Company  and  Gal¬ 
veston- Houston  Electric  Railway  Com¬ 
pany,  and  in  charge  of  both  of  these 
Texas  companies,  is  appointed  as 
division  manager  having  charge  of 
operations  in  the  central  district,  includ¬ 
ing  Seattle  and  the  major  part  of  King 
County. 

Walter  M.  Bird,  formerly  president 
of  the  Cape  Breton  Electric  Company 
of  Nova  Scotia.  Canada,  is  appointed 
division  manager  and  will  supervise 
operations  in  the  northern  district,  in¬ 
cluding  Bellingham,  and  Whatcom. 
Skagit  and  Island  counties;  north¬ 
eastern  district,  including  Everett  and 
Snohomish  County,  and  the  eastern 
district,  including  Wenatchee  and 
Chelan,  Kittitas  and  Douglas  counties. 

Claude  C.  Curtis,  formerly  vice-presi¬ 
dent  in  charge  of  the  Fall  River  Gas 
Works  Company  of  Fall  River.  Mass¬ 
achusetts.  is  appointed  division  manager 
and  will  supervise  operations  in  the 
southern  district,  including  Chehalis  and 
Cowlitz,  Lewis  and  Grays  Harbor 
counties ;  southwestern  district,  includ¬ 
ing  Tacoma  and  Pierce  and  Thurston 
counties,  and  the  western  district,  in¬ 
cluding  Bremerton  and  Clallam,  Jeffer¬ 
son  and  Mason  counties. 

T 

Arthur  FL  Christen,  consulting 
engineer,  has  opened  offices  in  Toledo. 
Ohio,  for  mechanical  and  electrical  en¬ 
gineering  work. 

• 

Thomas  E.  Penard  has  recently 
been  appointed  assistant  superintendent 
of  the  station  engineering  department  of 
the  I’.dison  Electric  Illuminating  Com¬ 
pany  of  Boston.  Mr.  Penard  was 
formerly  head  of  the  electrical  division 
of  the  department  and  during  many  years 
of  service  with  the  Boston  company  has 
specialized  in  station  design  and  suh- 
'tation  development,  with  particular 
fRiphasis  upon  economy  in  capital  ex¬ 
penditures  without  sacrifice  of  operating 
efficiency.  He  was  instrumental  in  the 


establishment  of  the  evening  polytechnic 
school  of  Northeastern  University  and 
served  as  its  dean  until  1929.  His 
earlier  career  was  in  structural  en¬ 
gineering  field. 

T 

/.  B.  Reynolds  Vice-President 
of  Aliddle  West  Utilities 

Joh.v  B.  Reynolds,  director  of  the  in¬ 
dustrial  development  department  of 
the  Middle  West  Utilities  Company. 
Chicago,  for  the  past  four  years,  has 


been  elected  hy  the  hoard  of  directors 
to  be  vice.-president  of  that  company  in 
charge  of  industrial  development.  A 
native  of  Clarksville,  Tenn..  and  a 
graduate  of  Columbia  University,  Mr. 
Reynolds  had  a  military  record  of  some 
distinction  before  entering  upon  his 
business  career.  During  the  World  War 
he  served  in  England  and  France  in  an 
administrative  capacity  and  upon  re¬ 
turning  to  Washington  after  the 
armistice  he  became  assistant  to  Col. 
Arthur  Woods.  He  resigned  a 
lieutenant-colonelcy  in  the  Lhiited  States 
Army  in  1919  to  assume  the  duties  of 
general  secretary  of  the  Indianapolis 
Chamber  of  Commerce,  continuing  in 
that  position  for  almost  eight  years.  He 
left  the  Indianapolis  Chamber  of  Com¬ 
merce  to  join  the  Middle  West  L’tilities 
Company,  being  delegated  by  Mr.  Insull 
to  organize  and  direct  the  industrial 
development  department.  Mr.  Reynolds 
has  been  active  in  the  affairs  of  the 
National  Electric  Light  .Association,  at 
present  being  chairman  of  the  civic  de¬ 
velopment  committee. 


Frank  R.  Phillips,  formerly  senior 
vice-president  of  the  Philadelphia  Com¬ 
pany,  was  elected  president  at  the  meet¬ 
ing  of  the  stockholders  held  .April  28. 
He  succeeds  John  J.  O’Brien,  president 
of  the  Standard  Gas  &  Electric  Com¬ 
pany,  of  which  the  Philadelphia  Com¬ 
pany  is  a  subsidiary. 

Russell  H.  Ballard,  president  of 
the  Southern  California  Edison  Com¬ 
pany.  Ltd.,  left  Los  Angeles  April  24  for 
New  York  en  route  to  Europe  for  a 
vacation  trip  of  two  months.  Mr.  Bal¬ 
lard  will  leave  New  A'ork  May  1  on  the 
S.S.  Satuniia  for  Naples  and  plans  to 
motor  in  Italy  before  going  to  Bad- 
Nauheim.  Germany,  for  a  stay  of  three 
weeks. 

Walter  S.  Beckett,  formerly  con¬ 
nected  with  the  Philadelphia  office  of 
the  Wiremold  Company,  has  joined  the 
executive  staff  of  that  company  with 
head(|uarters  at  Hartford,  Conn.,  in  the 
capacity  of  assistant  to  the  president  on 
sales.  Mr.  Beckett  will  assist  in  the 
Wiremold  ('ompany’s  better-lighting 
campaign  by  co-operating  with  the  e.x- 
ecutives  of  the  utility  companies  in  their 
plans  for  the  development  and  modern¬ 
ization  of  lighting  equipment. 

• 

Charles  P.  Kahi.er,  electrical  en¬ 
gineer  for  the  Union  Pacific  system, 
with  headquarters  at  Salt  Lake  City, 
has  been  transferred  to  the  company’s 
Omaha  headquarters.  Mr.  Kahler  has 
been  with  the  railroad  company  for  25 
years,  having  entered  the  employ  of  the 
Oregon  .Short  Line  Railroad  in  1906. 
He  is  western  director  of  the  .Association 
of  Railway  P'lectrical  Engineers  and  is 
a  member  of  the  .American  Institute  of 
Electrical  Engineers  and  of  the  Ameri¬ 
can  Society  of  Civil  Engineers. 

• 

J.  S.  Edstrom,  managing  director  of 
the  General  Electric  Company  of 
Sweden,  is  at  present  in  the  United 
States  as  an  official  delegate  to  the 
World  Congress  of  the  International 
Chamber  of  Commerce  to  be  held  in 
Washington  next  month. 


H.  L.  Farrar,  for  the  past  four  years 
general  superintendent  of  gas  operation 
for  the  Western  United  Gas  &  Electric 
Company,  .Aurora.  Ill.,  has  been  ap¬ 
pointed  to  the  staff  of  Standard  Manage¬ 
ment  &  Operating  Corporation  in  charge 
of  operations  for  all  gas  and  electric 
utility  companies  subsidiary  to  Pacific 
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Public  Service  .ind  operiited  by  Stcindard 
Management  &  Operating  Corporation. 
San  Francisco.  Previous  to  his  time 
with  the  Western  United  Gas  &  Electric 
Company,  Mr.  Farrar  was  active  in  the 
development  of  the  Southern  Illinois 
district  of  Western  United  Gas  &  Elec¬ 
tric  Company.  Mr.  Farrar  is  a  graduate 
of  the  University  of  Illinois  and  a  mem- 
her  of  the  Western  Society  of  F'ngineers. 


William  A.  Saue^r  has  been  elected 
a  member  of  the  board  of  directors  of 
the  Interstate  Public  Service  Company, 
Indianapolis,  to  .succeed  F'.  E.  Kruest. 

• 

Koh+:kt  E.  Doherty,  consulting  en¬ 
gineer  of  the  General  Electric  Company, 
has  been  made  professor  of  electrical 
engineering  at  Yale  University.  Profes- 
.sor  Df)herty  was  personal  assistant  to 
Dr.  Steinmetz  in  .Schenectady,  and  when 
the  scientist  died  he  was  appointed  con¬ 
sulting  engineer. 

• 

K.  E.  J.  Su.MMERS,  who  until  recently 
was  vice-president  and  cf)ntract  manager 
of  the  H.  K.  Ferguson  Company,  has 
resigned  to  become  president  of  Sum¬ 
mers  Engineers  &  Constructors,  Inc., 
with  offices  in  Cleveland  and  in  New 
^'ork.  The  Cleveland  office  is  to  be 
managed  by  Charles  H.  Fowler,  who 
assisted  Mr.  Summers  in  his  former 
connection.  The  business  of  the  new 
company,  according  to  Mr.  Summers, 
will  he  the  design  and  construction  of 
industrial  buildings,  power  plants, 
chemical  plants  and  commercial  and 
office  buildings. 

Karr  Parker  is  the  newly  elected 
president  of  McCarthy  Brothers  & 
h'ord,  Westinghouse  jobbers,  succeeding 
the  late  Edmund  D.  McCarthy.  Mr. 
Parker  has  been  associated  with  Mc¬ 
Carthy  Brothers  &  Ford  for  the  past 
si.xteen  years,  serving  in  the  various 
capacities  of  electrical  engineer,  en¬ 
gineering  manager,  treasurer  and  vice- 
president.  He  is  a  graduate  of  the 
University  of  Illinois  .and  is  a  member 
of  the  American  Institute  of  Electrical 
Engineers,  the  Illuminating  Engineering 
.Society,  the  Society  of  Mechanic.al  En¬ 
gineers,  besides  being  president  of  the 
Westinghouse  Jobbers’  Association. 

• 

Paul  L.  Holland,  who  has  been  as¬ 
sociated  with  several  public  utility  com¬ 
panies.  has  been  appointed  chief  en¬ 
gineer  of  the  Maryland  Public  Service 
C'ommission.  Mr.  Holland  has  been  a 
member  of  the  firm  of  Mees  &  Mees, 
consulting  engineers,  of  Charlotte, 
N.  ('.,  for  several  years.  Previous  to 
that  he  had  served  as  general  superin¬ 
tendent  of  the  Georgia-.-Mabama  Power 
Company,  Albany,  Ga. ;  a  member  of 


the  engineering  department  of  the 
Carolina  Power  &  Light  Company, 
Raleigh,  N.  C„  and  chief  engineer  and 
assistant  manager  of  the  Blue  Ridge 
Power  Company,  Spartanburg,  S.  C. 
During  1917,  1918  and  1919  Mr.  Hol¬ 
land  was  an  instructor  in  engineering 
at  the  United  States  Naval  Academy, 
.Annapolis,  Md.,  from  which  institution 
he  was  graduated  in  1908. 

T 

Alexander  E.  Bettis  Heads 
Missouri  Association 

Alexander  E.  Bettis,  who  was  elected 
president  of  the  Missouri  As.sociation  of 
Public  Utilities,  as  announced  in  the 
April  25  issue  of  the  Electrical 
World,  is  vice-president  of  the  Kansas 


City  Power  &  Light  Company  and  an 
outstanding  figure  in  the  electrical  in¬ 
dustry.  Mr.  Bettis  is  a  real  product  of 
Kansas  City,  having  been  horn  and  edu¬ 
cated  there  and  having  been  associated 
with  the  Kansas  City  utility  since  1904. 
Through  varied  experiences  he  accu¬ 
mulated  a  vast  engineering  knowledge 
which  (jualified  him  for  the  office  of 
vice-president  in  1924,  after  serving  as 
chief  civil  and  mechanical  engineer, 
chief  engineer  and  superintendent  of 
engineering  and  construction  with  au¬ 
thority  over  the  construction,  mainte¬ 
nance,  operating  and  other  departments 
of  a  similar  kind. 

In  the  course  of  his  career  he  has 
devoted  much  of  his  free  time  to  associa¬ 
tion  work,  being  a  past-vice-president  of 
the  American  Institute  of  Electrical 
Engineers,  a  member  of  the  American 
.Society  of  Mechanical  Engineers,  and 
a  member  of  the  Engineers’  Club  of 
Kansas  City.  He  is  a  past-president  of 
the  Middle  West  Division  of  the 
Natiomd  Electric  Light  Association, 
and  for  a  number  of  years  served  on 
the  electrical  apparatus  committee  of 
that  body. 


OBITUARY 

Stanley  L.  B.  Lines 

Stanley  L.  B.  Lines,  vice-president  of 
Sangamo  Company,  Ltd.,  Toronto. 
Canada,  died  April  9  in  his  forty-seventh 
year.  In  addition  to  having  a  long  and 
noteworthy  record  in  the  electrical  in¬ 
dustry  of  Canada,  he  was  well  known 
in  that  industry  in  the  United  States, 
having  been  one  of  the  organizers  and  a 
director  of  the  Lincoln  Meter  Company, 
Inc.,  (|f  .Springfield,  111.  In  1919  he 
organized,  with  Prof.  P.  M.  Lincoln, 
now  of  Cornell  University,  the  Lin¬ 
coln  Meter  Company,  Ltd.,  with  offi¬ 
ces  and  factory  in  'I'oronto.  He  con¬ 
tinued  as  vice-president  and  general 
manager  of  this  company  uijtil  1930, 
when  it  was  absorbed  by  the  Sangamo 
Electric  Company  of  Canada,  Ltd. 
He  became  a  vice-president  of.  the 
reorganized  Sangamo  Company,  Ltd., 
and  continued  in  this  position  until 
his  death.  With  various  business 
a.s.sociates  he  organized  the  Lincoln 
Meter  Company,  Inc.,  of  Springfield. 
Ill.,  for  the  manufacture  and  sale  of 
Lincoln  demand  measuring  devices  in 
the  United  States.  He  was  a  director 
and  joint  manager  of  this  company 
during  its  organization  period.  He  took 
out  numerous  patents  in  Canada,  Eng¬ 
land  and  the  United  States  on  features 
of  thermal  demand  meters. 

Mr.  Lines  for  many  years  was  a 
member  of  the  meter  committee  of  the 
Canadian  Electrical  Association ,  a  past- 
president  of  the  Electric  Club  of 
Toronto,  a  member  of  the  American  In¬ 
stitute  of  Electrical  Engineers  since 
1918,  an  associate  member  of  the  In¬ 
stitution  of  Electrical  Engineers  of 
England  and  member  of  the  Association 
of  Professional  Engineers  of  Ontario. 

• 

Fred  Miles,  53,  owner  of  the  Fred 
Miles  Electric  Company  and  city  elec¬ 
trician  of  Atlanta,  Ga.,  from-  1905  to 
1911,  died  at  a  private  hospital  in  .At¬ 
lanta  April  25  as  a  result  of  a  collision 
between  his  automobile  and  a  truck. 
Death  was  instantaneous. 

• 

J.  Robert  Kelley,  a  pioneer  manu¬ 
facturer  of  X-ray  equipment,  died 
April  24,  at  his  home  in  Covington,  Ky., 
in  his  sixty-first  year.  Mr.  Kelley  re¬ 
ceived  burns  in  his  early  experimental 
work,  which  caused  him  intense  suffer¬ 
ing  in  later  life,  and  he  succumbed  after 
an  illne.ss  of  several  months.  He  was 
president  of  the  Kelley-Koett  X-ray 
Manufacturing  Company,  the  outgrow  tli 
of  humble  beginnings  in  a  small  X-ray 
shop.  With  the  expansion  of  the  busi¬ 
ness,  Mr.  Kelley  entered  partnership 
with  Albert  B.  Koett  of  Covington  and 
the  organization  soon  assumed  a 
prominent  position  in  the  indu.stry. 
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Financial  and  Statistical  News 


UTILITY  stock  averages  have  fallen  further  this  week — some 
issues  below  the  December,  1930,  bottom,  clue  to  market  con¬ 
ditions  rather  than  to  any  causes  relating  to  the  utility 
industry.  Reduction  of  the  Commonwealth  &  Southern  dividend 
from  60  to  40  cents,  having  been  anticipated  for  some  time,  was 
followed  by  a  fractional  rise  in  the  stock.  Readjustment  in  the  Otis- 
Eaton  group  management  caused  only  a  slight  flurry  in  the  stocks 
concerned.  United  Light  &  Power,  American  Light  &  Traction,  etc. 

- General  Electric  announced  its  intention  to  retire  its 

$10  par  preference  issue  of  special  stock  to  save  dividend  payments, 
which  exceed  current  yield  possibilities  on  investments. 

- Temporary  strength  in  the  bond  market  gave  way  to  selling 

this  week  and  some  new  low  levels  are  recorded. 

T  T  ▼ 

March  Utility  Earnings  Continental  Shares.  Inc.,  was  launched 

'  about  five  years  ago  as  a  basic  industry 

Show  Improvement  investment  trust.  It  recently  acquired 

control  of  the  $300,000,000  United  Light 
Electric  light  and  po\\er  company  ^  Power  system.  The  latest  available 
reports  for  March  received  by  the  statement  of  Continental  Shares  shows 
Electrical  World  indicate  a  somewhat  $156,499,787.  At  the  end  of 

more  favorable  condition  compared  with  1930  investments  were  carried  at 
1930  than  that  prevailing  in  February.  $144  752  349 
Their  aggregate  earnings  were  0.1  per 
cent  greater  than  last  year,  whereas 
February  earnings  were  about  2  per 
cent  less.  On  this  basis  the  March  total 


Mr.  Eaton  is  also  chairman  of  the 
board  of  United  Light  &  Power  Com¬ 
pany,  which  controls  Kansas  City  Power 
&  Light,  Columbus  Railway  Light  & 
Power,  Continental  Gas  &  Electric  Cor¬ 
poration,  American  Light  &  Traction 
Company  and  others. 

T 

5  per  Cent  Increase  in 
British  Current  Generation 

Official  statistics  rendered  to  the 
British  Electricity  Commission  show 
that  1,038,000,000  kw.-hr.  was  gener¬ 
ated  by  authorized  undertakers  in  the 
United  Kingdom  during  the  month  of 
March.  1931,  as  compared  with  the 
finally  revised  figure  of  967,000,000 
kw.-hr.  in  the  corresponding  month  of 
1930,  the  increase  being  7.3  per  cent. 

During  the  first  three  months  of  1931 
the  total  was  3,185,000.000  kw.-hr.,  as 
compared  with  the  finally  revised  figure 
of  3,031,000,000  kw.-hr.  for  the  corre¬ 
sponding  quarter  of  1930,  representing 
•  an  increase  of  just  over  5  per  cent. 

T  T 


for  the  United  States  is  estimated  at 
$176,300,000  this  year,  against  $176,200,- 
000  la.st  year.  The  corresponding 


North  American  Output  Up 


February  figures  are  $182,800,000  and 
$185,800,000.  The  seasonal  decrease  is 
no  greater  than  normal ;  in  1930  it  ex- 


Despite  Depressed  Business 


ceeded  the  normal. 

Tlie  improvement,  riiough  slight, 
^eems  to  have  been  general.  In  the 
Middle  Atlantic  .States  the  preceding 
month’s  deficiency  of  1  per  cent  com¬ 
pared  with  1930  lias  been  changed  to  a 
moderate  excess :  the  midwestern  in¬ 
dustrial  area,  though  it  continues  below 
last  year’s  level,  is  gradually  closing  the 
s:ap:  in  other  sections  previous  small 
gains  have  become  a  little  larger  or 
slight  losses  have  been  succeeded  by 
modest  gains. 

T 

Eaton  Interests  Quit 
Continental  Shares  Board 

Resignation  of  Cyrus  S.  Eaton  and  as¬ 
sociates  from  the  board  of  Continental 
Shares,  Inc.,  has  aroused  considerable 
speculation  with  regard  to  the  probable 
ultimate  control  of  the  United  Light  & 
Power  utility  group,  in  which  Eaton 
and  his  associates  were  interested.  It 
Is  rumored  that  the  combined  Otis- 
Eaton  interest  in  the  system  approached 
40  per  cent  of  control. 


The  North  .American  Company’s 
operations  for  1930  show  up  very 
favorably  with  previous  years  and  with 
the  industry  as  a  whole  last  year.  A 
fair  picture  of  the  situation  demands 
adjustment  of  output  in  accordance  with 
the  elimination  of  that  of  the  former 
California  subsidiaries  when  they  were 
sold  to  Pacific  Gas  &  Electric  Company, 
June  12,  1930.  On  this  basis  the  elec¬ 
tric  output  of  North  American  sub¬ 
sidiaries  was  5,793,253,914  kw.-hr.  in 
1930,  against  5.761.262,722  in  1929  and 
5,218,185,968  in  1928.  The  increase  in 
1930  over  1929  was  0.56  per  cent,  but 
the  increase  in  1930  over  1928  was  11.02 
per  cent.  The  average  output  for  the 
industry  as  a  whole,  according  to 
National  Electric  Light  Association 
figures,  shows  a  decrease  in  1930  over 
1929  of  1.8  per  cent. 

North  American  Company’s  report 
for  19.30  contains  other  data  of  special 
interest  to  the  inve.stor.  There  is  a 
resume  of  the  results  of  the  stock  divi¬ 
dend  policy  which  has  been  paid  since 
April  1.  1923.  During  the  period  from 
April.  1923,  to  December  31,  19.30,  the 


common  stock  of  the  company,  including 
common  stock  issued  for  cash  and  for 
properties,  has  increased  174.21  per 
cent.  .At  the  same  time  consolidated 
net  earnings  for  common  stock  divi¬ 
dends  and  surplus  increased  299.62  per 
cent.  There  is  no  indication  of  .stock 
dilution  in  these  figures,  a  charge  some¬ 
times  made  against  the  stock  dividend 
policy. 

Gross  earnings  last  year  amounted  to 
$133,751,381,  which,  owing  principally 
to  the  elimination  for  the  last  63 
months  of  19.30  of  the  gross  earnings 
of  the  former  California  subsidiaries, 
are  not  comparable  with  the  figure  of 
$147,779,869  for  1929.  Neither  are  the 
other  earnings  statement  figures  com¬ 
parable.  The  operating  ratio,  for  ex¬ 
ample,  of  52.22  per  cent  for  1930, 
against  51.73  for  1929,  must  be  con¬ 
sidered  in  connection  with  the  elimina¬ 
tion  from  operating  results  for  6.1 
months  of  19.30  of  the  California  prop¬ 
erties  with  their  low  operating  ratio 
common  to  hydro-electric  plants.  With 
the  adjustment  the  operating  ratio  i^ 
actually  lower  for  1930, 
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NEWS  BRIEFS 

Directors  of  the  Connecticut  Light  & 
Power  Company  have  declared  a  (juar- 
terly  dividend  of  per  cent  on  the 
common  stock,  payalde  June  1  to  hold¬ 
ers  of  record  May  15.  Previously,  the 
company  made  regular  (juarterly  distri¬ 
butions  of  per  cent  on  this  issue. 

• 

I’uhlic  Service  Electric  &  Gas  Com¬ 
pany  has  called  for  payment  on  June  1 
at  105  and  interest  all  its  outstanding 
first  and  refunding  mortgage  gold 
bonds,  5  per  cent  series,  due  1965. 

• 

At  a  meeting  held  April  7  stockhold¬ 
ers  of  the  Rhode  Island  Public  Service 
Company  approved  an  increase  in  the 
authorized  class  B  stock  to  $18,000,000 
from  $9,600,000.  It  is  not  planned  to 
issue  the  stock  at  once. 

After  deducting  $890,000  for  federal 
taxes,  the  Timken  Roller  Bearing  Com¬ 
pany,  Canton,  Ohio,  reported  net  profits 
of  $7,524,122  for  1930.  This  was  ecjual 
to  $3.11  a  share  on  2,411,842  shares. 


and  compares  with  $14,155,415.  or  $5.88 
a  share,  on  2,407,824  shares  the  year 
before.  Cash  and  securities  totaling 
$14,546,570,  together  with  receivables, 
give  the  company  current  assets  of 
$24,630,774,  as  against  current  liabilities 
of  $2,295,498. 

• 

Directors  of  the  Century  Electric 
Company  have  declared  a  (juarterly  divi¬ 
dend  of  1  per  cent  in  comon  stock  on 
the  common  stock,  paid  April  1  to 
holders  of  record  March  15.  The  com¬ 
pany  paid  $1  quarterly  in  cash  on  the 
common  stock  from  January,  1930,  to 
and  including  January,  1931. 

• 

Customer  purchases  of  $4  preferred 
stock  of  the  Central  Public  Service 
Corporation  during  March  reached  a 
new  high  record  of  20,373  shares,  the 
largest  total  of  customer  stock  purchases 
during  any  single  month. 

• 

Stockholders  of  the  l^iblic  Service 
Company  of  Oklahoma  have  voted  to 
increase  the  authorized  capital  stock 
from  $36,000,000  to  $46,000,(X)0,  the  in- 

▼  ▼  T 


crease  of  $10.(K)0,000  to  be  divided  inti 
100,000  shares  of  common  stock  (par 
$100),  having  the  same  relative  rights 
as  the  shares  of  common  stock  herto- 
fore  authorized. 

• 

Directors  of  the  Allis-Chalmer- 
Manufacturing  Company  declared  ;i 
(juarterly  dividend  of  50  cents  a  share 
on  the  common  stock,  placing  it  on  a  $2 
annual  basis  compared  with  $3  a  share 
formerly. 

• 

Niagara  Hudson  Power  Corporation 
added  to  its  board  of  directors  the  name 
of  James  Cox  Brady,  Jr.  Mr.  Brady, 
who  is  a  director  of  the  New  York 
lulison  Company,  is  a  nephew  of  the 
late  Nicholas  E.  Brady,  who  was  chair¬ 
man  of  the  board  of  the  New  York 
Edison  Company. 

• 

The  number  of  electric  meters  con¬ 
nected  to  the  lines  of  Public  Service 
Electric  &  Gas  Company,  as  shown  in 
the  1930  annual  report  of  Public  Serv¬ 
ice  Corporation  of  New  Jersey,  has  in¬ 
creased  from  16,000  in  lfK)3,  the  year  of 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


OperatiiiK  Cnnipanies 


Per 

Cent 


( (peratinK 
Itatio 


OperatInK  C'oinpanles 


Per 

Cent 


()l)eratinK 

Ratio 


1931 

1930 

Increase 

1931 

1930 

1931 

1930 

Increase 

1931 

1930 

Arkansan  Power  &  Licht 

New  Orleans  Public  Serviee 

(Year  ended  February  28) 

(Year  ended  February  28) 

(irons  earninen . 

$8,699,738 

$8,558,036 

2.0 

55 

52 

Gross  earnings . 

$17,803,338 

$16,141,640 

10,0 

64 

64 

Net  earnings . 

3,945,129 

4,127,900 

—4.0 

Net  earnings . 

6,354,902 

5,854,096 

9.0 

Ontral  .Arizona  Light  &  I’ower 

Pacific  Power  A  Light 

(Year  ended  February  28) 

(Year  ended  F'ebruary  28) 

(iross  earnings . 

3,227,537 

3,061,045 

5.0 

54 

60 

Gross  earnings. . 

4,501.737 

4,746,162 

—  5,0 

52 

51 

Net  earnings . 

1,483,253 

1,208,817 

23.0 

Net  earnings . 

2,151,467 

2,321,143 

—  7.0 

Consolidated  (ias,  FUee.  Lt.  &.  P 

'wr. 

Puget  Sound  Power  A  Light  A 

of  Baltimore* 

subs-t 

(Year  endcnl  February  28) 

(Year  ended  F'ebruary  28) 

(iross  earnings . 

28,638,384 

28,180,000 

1.6 

67 

65 

(iross  earnings . 

16,842,614 

16,608,056 

1.4 

56 

59 

Net  earnings . 

9,366,625 

9,851.850 

—  4.9 

■  ■  i 

Net  earnings . 

7,384,484 

6,851,868 

7  8 

Dallas  Power  &  Light 

Southern  California  Fidison 

(Year  ended  February  28) 

(Year  ended  F'ebruary  28) 

(irons  earnings . 

5,383,042 

5,204,970 

3.0 

48 

(iross  earnings . 

41.160,907 

40,782,782 

I.O 

31 

33 

Net  earnings . 

2,777,576 

2,807,595 

10 

Net  earnings . 

28,187,673 

.27,415,997 

3.0 

Fiastern  Texas  Filectrii-  &  Con- 

A’irginia  Electric  A  Power  A 

stituent  cos. 

subs. 

(Year  ended  F'ebruary  28) 

(Y’earended  February  28) 

(iross  earnings . 

10,102,275 

9,935,046 

17 

60 

58 

Grose  earnings . 

17,092,916 

17,176,783 

0.9 

55 

55 

Net  earnings . 

3,974,069 

4,153,462 

4  3 

Net  earnings . 

7,650,103 

7,831,374 

—2.3 

Fil  Paso  Filectric  &  c•onstituent 

ronipanien 

(Yearondod  fVbruary  28) 

HoldiiiK  Companirs 

(iross  earnings . 

3,660,350 

3,555,729 

2  9 

55 

57 

.Vmerican  Commonwealths 

* 

Net  earnings . 

1,658,352 

1,532,247 

8  2 

Power  A  affil.  cos.J 

(lalveston-Houston  F’.leetric 

(Year  ended  F'ebruary  28i 

sul>s. 

(iross  earnings . 

26,316,410 

26,144,396 

0.6 

50 

55 

(Year  ended  F'ebruar>'  28) 

Net  earnings . 

13,042,536 

11,819,131 

10.4 

dross  earnings . 

4,615,286 

5,217.185 

11.5 

70 

68 

-American  Water  Works  A  Filei'- 

Net  earnings . 

1,345,594 

1,694,586 

20  6 

trie  A  subs. 

(iulf  States  Ftilities 

(A' ear  ended  F'ebruary  28) 

(Year  endinl  F'ebruary  28) 

Gross  earnings . 

53.450,018 

54,538,865 

-  2.0 

52 

50 

(irons  earnings  . 

7.053.235 

6,826,678 

3.  3 

57 

54 

Net  earnings . 

25,861,812 

27,227,195 

—  5.0 

Net  earnings . 

3.005,356 

3,106,893 

3.  3 

-AsscK'iated  Gas  A  F)le<-tric* 

Houston  Lighting  &  Power 

(Year ended  F'ebruary  28) 

(Year  ended  F'ebruary  28) 

(iross  earnings . 

1 1 1,438,809 

98,029,223 

14.0 

58 

55 

(iross  earnings . 

8.771.829 

8.144,759 

8.0 

52 

52 

Net  earnings . 

47,133,929 

44,493,426 

6.0 

Net  earnings . 

4,222,792 

3,928,104 

8.0 

Cities  .Serx’ice 

Kansas  (ias  A  Filertric 

(A' ear  ended  F'ebruary  28) 

(Year  ended  F'ebruary  28) 

(iross  earnings . 

57,435,422 

48,790,729 

17.7 

(irons  earnings . 

5.920.892 

5,963,442 

-1.0 

51 

Net  earnings . 

54,791.965 

47,350,465 

15.7 

Net  earnings . 

2,907.564 

2.828.385 

3.0 

Cities  .Seryice 

Los  Angeles  (ias  &  Filertrir 

(A’ ear  ended  March  31) 

(Year  ended  F'ebruary  28) 

Gross  earnings . 

55,476,751 

50,907,115 

9.0 

(iross  earnings . 

24,203.792 

23,725,210 

2  0 

55 

53 

Net  earnings . 

52,804,987 

49,399,536 

6.9 

Net  earnings . 

10,862,780 

1 1,057,770 

1 . 8 

Eastern  Utilities  -Asswiates  A 

Memphis  Power  &  Light 

constituent  cos.  i 

(Year  ended  February  28) 

(Year  ended  F'ebruary  28) 

Gross  earnings . 

6.868,604 

6,403,365 

7.0 

59 

60 

Gross  earnings . 

9.153.880 

9,382,542 

—  2  4 

Net  earnings . 

2,794,235 

2,538,346 

10.0 

Net  earnings . 

3,773,027 

3,775,736 

—0.0 

Minnesota  Power  A  Light 

Federal  Light  A  Traction  A  subs. 

(Year  ended  February  28) 

(A'ear  ended  February  28) 

6.479,331 

6,273,658 

3.0 

37 

38 

8,375,705 

8,426,807 

-0.6 

57 

58 

Net  earnings . 

4,052,399 

3,896,034 

4.0 

Net  earnings . 

3,604,486 

3,519,757 

2.4 

*  Operating  expenses  include  retirement  expense. 

6,673,521 

6,058,015 

10.0 

49 

50 

t  Operating  expenses  include  depreciation. 

Net  earnings . 

3,410,699 

3,006,361 

13.0 

1  t  Figures  for  1931  do  not  include  Dominion  Gas  and  National  Gas  &  i  owor. 
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organization,  to  912,357,  a  gain  of  5,600 
per  cent  in  27  years.  Twenty-five  years 
ago  there  was  but  one  electric  meter  for 
every  48  persons  in  the  section  of  New 
lersey  now  served  by  the  company. 
Today  there  is  one  electric  meter  for 
every  3.5  inhabitants  in  the  territory. 

▼ 

Indiana  Companies 
Are  Reorsanized 

Rkor(;a.\izatio.\  ok  thk  Public  Serv¬ 
ice  Company  of  Indiana,  formerly  the 
Interstate  Public  Service  Company, 
and  the  Indiana  Electric  Corporation 
under  the  Indiana  general  corporation  act, 
passed  by  the  state  legislature  in  1929, 
was  approved  by  stockholders  of  the 
company  at  a  special  meeting  held  in 
Indianapolis.  Following  the  meeting, 
articles  of  reorganization  were  filed 
with  the  Secretary  of  State. 

The  Public  Service  Company  of 
Indiana  supplies  electric  and  gas  serv¬ 
ice  to  a  number  of  communities  in  cen¬ 
tral  and  southern  Indiana  and  operates 
an  electric  interurban  railway  between 
Indianapolis  and  Louisville.  Ky. 
Indiana  Electric  Corporation  supplies 
electric  service  to  a  number  of  com¬ 
munities  in  central-western  Indiana. 

T 

Utility  Stock  Sale 
Rejected  in  Berlin 

Tiik  .Mr.Mcii’Ai.  coMMiTTKE  On  the  sale 
of  the  stock  majority  of  Berlin’s  electric 
light  and  power  utilities  has  refused  to 
accept  the  conditions  of  sale  as  agreed 
upon  in  the  negotiations  between  city 
representatives  and  German  and  foreign 
buyers,  including  an  American  group 
led  by  Harris,  P'orbes  &  Company. 
Details  of  the  negotiations  were  an¬ 
nounced  in  the  March  28  issue  of  the 
Kl.KlTRICAl.  WoRi.n. 


Common  Stocks  Selling  Around 

Sixteen  Times  Earnings 


FKO.M  a  standpoint  of  recent  liquida¬ 
tion  public  utility  common  stocks 
may  be  regarded  as  at  low  price  levels. 
From  a  decade  standpoint  the  averages 
are  still  around  155  when  taken  on 
a  basis  of  1926=  100.  Furthermore, 
they  are  still  selling  around  sixteen 
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Stock  price  trend  of  representative 
utility  companies 


times  last  year’s  earnings,  against  the 
old  reckoning  of  ten  to  twelve  times 
earnings.  This  brings  the  average 
yield  up  to  well  over  4  per  cent  again 
from  a  low  of  below  2  per  cent  when 
])rices  were  at  the  top. 

While  it  would  be  foolish  to  specu¬ 
late  on  the  outlook,  it  seems  probable 
that  apart  from  the  manipulations  of 


professionals  the  public  is  through  with 
buying  stocks  at  25  and  30  times  earn¬ 
ings,  at  least  for  some  time  to  come. 

Power  and  light  stocks,  of  course, 
have  shown  greater  resistance  to  sell¬ 
ing  movements  than  any  other  single 
group  and  there  is  reason  to  believe 
they  will  take  a  definite  lead  in  recovery 
even  in  the  face  of  attacks  of  govern¬ 
ment  ownership  advocates. 

.Something  of  the  severity  of  the 
lif|uidation  is  seen  from  a  comparison 
of  the  common  stock  valuations  at  the 
193)  peak  -.'iiul  today.  The  aggregate 
value  of  the  common  stock  of  twelve 
power  and  light  companies  whose  stocks 
are  listed  on  the  New  York  Stock 
Exchange  has  declined  f)4  per  cent 
from  $0,527,000,000  to  $3.460.000;000. 
Some  of  the  individual  issues  have 
dropped  more  than  70  per  cent  in 
aggregate  values. 


T 

Recent  Listinss 

The  New  York  Stock  Flxchange  has 
authorized  the  following  securities  for 
listing:  General  and  refunding  mortgage 
4i  per  cent  gold  bonds,  series  B,  of  the 
Buffalo  General  P'lectric  Company,  due 
Feb.  1.  1081,  to  the  amount  of  $20’.000.- 
000:  gold  debenture  bonds,  5  per  cent 
.series,  due  Jan.  15,  1%1,  of  the  Colum¬ 
bia  Gas  &  Electric  Corporation, 
amounting  to  $50,000,000;  first  mprt- 
gage  gold  bonds,  4^  per  cent  series,  due 
1061  of  the  Kansas  City  I’ower  &  Light 
Company,  amounting  to  $27,000,000; 
158,028  additional  shares  of  common 
stock  of  the  North  American  Company, 
no  par  value,  on  official  notice  of  issu¬ 
ance  as  a  stock  dividend,  making  a  total 
of  7,072,024  shares  applied  for. 


T  T  ▼ 


NEW  SECURITY  ISSUES  OF  ELECTRIC  SERVICE  COMPANIES  IN  APRIL 

Period 


•Name  of  Company 

Amount 

(Years) 

Class 

Northern  States  Power  Co . 

$35,000,000 

30 

Refundins  mortsase  s<>ld 
bonds  . 

Public  Service  Co.  of  Northern  Illinois 

40,000,000 

50 

First  lien  and  refundins 
mortsase  sold  bonds, 
series  F  . 

Pennsylvania  Power  &  Lipht  Co 

100,000,000 

50 

First  mortsase  ‘  sold  bonds 

Potoinae  Kdison  Co . 

5,000.000 

30 

First  mortsase  sold  bonds 

.North  American  I.i^ht  <fe  Power  Co . 

10,000,000 

1-5 

Serial  sold  notes  . 

Assiii  lated  p:iertric  Co . 

*32,000,000 

30 

Cold  bonds  . 

western  Power,  I.ifiht  &  Telephone  t:o. 

3,000,000 

2 

Cold  notes.  . 

IjMtcrn  Minnesota  Power  Co. . 

1,500,000 

20 

F'irst  mortsase  sold  bonds 

tloriila  Power  Corp . 

2,000,000 

25 

First  mortsase  sold  bonds, 
series  13 . 

hston  House  KleetrieCo . 

1,000,000 

28 

P’irst  mortsase  sold  bonds, 
series  13  . 

Totnl  . .  $203,000,000 

total  ainnunt  actuall.v  realized  $106,835,000 


Purpose 

I nterest 
Rate 

Price 

Per  Cent 
\ield 

Refundins  and  to  reimburse  for  expenditures 

for  additions . 

975 

4  65 

To  retire  bonds  and  debentures  and  for  other 

corporate  purposes . 

975 

4  62 

To  retire  niortua^e  debt  and  to  pay  other  in- 

debtedness . 

41 

961 

4  68 

To  retire  bonds,  to  reimburse  for  expenditures 

on  additions  and  for  other  corporate  purposes 

96 

4  75 

To  retire  bank  loans  and  for  other  corporate 

100 

4  50 

purpose*  . 

to  5 

to  96.75  to  5. 75 

Corporate  purposes . 

5 

971 

5.  16 

To  retire  notes  and  for  other  corporate  purposes 

6 

99} 

6 

To  retire  outstandins  funde<l  indebtedness 

55 

97 

To  reimburse  for  exiienditures  on  additions 

and  for  other  corporate  purposes 

55 

90 

6  30 

To  pay  floatins  debt  immrred  for  additions. .  .  . 

5 

100 

Riahte 

Total  finaiicins  for  .\pril .  $106,835,000 

*Oiily  $5,500,000  of  this  issue  included  in  total.  Halance  placed  privately  and  does  not  represent  new  financing. 
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Business  News  and  Markets 


Electrical  Guild 
Holds  Annual  Meeting 

The  two-uay  annual  meeting  of  the 
Electrical  Guild  of  North  America  was 
concluded  with  the  re-election  of  the 
present  officers  and  adoption  of  a  set 
of  principles  defining  the  purposes  and 
aims  of  the  organization  recommended 
hy  its  executive  committee.  The  hdec- 
trical  Guild,  a  year-old  organization, 
was  formed  to  bring  about  better  con¬ 
ditions  and  promote  management  and 
labor  co-operation  in  the  electrical  con¬ 
struction  industry. 

The  officers  re-elected  were :  Louis 
K.  Comstock.  New  York,  president : 
John  VV.  Hooley,  New  York,  first  vice- 
jiresident :  Chester  H.  Chapline,  St. 
Louis,  second  vice-president;  Alan  Cog- 
gershall.  New  York,  secretary,  and 
.Adolph  C.  Brueckmann,  B.altimore. 
treasurer. 

A  precise  definition  of  “restraint  of 
trade”  in  the  application  of  the  federal 
anti -trust  laws  and  state  statutes  of  a 
kindred  nature  was  empasized  hy  Louis 
K.  Comstock,  president,  as  the  chief 
requisite  to  greater  efficiency  and  more 
honesty  in  American  business.  Mr. 
‘omstock  said  the  confusion  arising 
irom  the  constant  reinterpretation  of  the 
Sherman  act  was  the  basis  for  the  busi¬ 
ness  fear  which  now  prevents  lawful 
agreements  clearly  in  the  public  interest. 
.Although  anti-trust  laws  have  served  to 
provide  an  additional  .stimulus  toward 
>elf-regulation  in  inchistry,  he  added, 
the  profit-making  motive  is  not  enough 
to  insure  control.  With  standards  no 
higher  than  profit  making  he  predicted  a 
continuation  of  the  conflict  between  the 
law-making  attitude  and  the  business 
attitude  for  organization  and  freedom. 

T 

Eighty-four  Exhibitors  at 
Oil  Burner  Convention 

The  EHiHTV-KouR  knuiuitoks  who  took 
part  in  the  annual  convention  of  the 
.American  Oil  Burner  As.sociation  con- 
^titute  a  record  number  and  the  member 
registration  and  attendance  at  the  two 
merchandising  and  one  engineering  ses¬ 
sion  were  greater  than  at  any  previous 
convention.  Walter  F.  Tant  of  Detroit 
was  re-elected  president.  He  is  also 
president  of  the  Silent  Automatic  Cor¬ 
poration  of  Detroit. 

The  convention  was  particularly 
significant  for  dealers  and  resulted  in 


the  adoption  of  plans  for  an  active  and 
aggressive  dealer  organization  as  a  divi¬ 
sion  of  the  .American  Oil  Burner  Asso¬ 
ciation.  The  new  division,  though  a 
branch  of  the  parent  organization,  will 
function  more  as  a  separate  association 
under  the  direction  of  an  executive  who 
will  devote  his  entire  time  to  the  deal¬ 
ers'  problems.  There  is  a  potential 
memhership  of  more  than  2.000  dealers. 
Funds  will  he  raised  hy  assessing  each 
dealer  25  cents  per  burner,  this  sum  to 
he  paid  hy  the  manufacturer  and  in¬ 
cluded  on  the  manufacturer’s  invoice  to 
the  dealer.  This  fund  will  he  matched 
with  a  like  amount  from  the  association 
treasury.  It  is  estimated  that  this  will 
provide  a  budget  of  $18,000  to  work 
with  thi^  year. 

T 

Westinghouse 
Elects  Officers 

At  the  organization  meeti.ng  of  the 
hoard  of  directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
held  this  week,  the  following  officials 
were  elected: 

A.  W.  Robertson,  chairman  of  the  board ; 
F.  A.  Merrick,  president;  J.  S.  Tritle. 
vice-president  in  cliarge  of  manufacturing ; 


S.  .M.  Kintner.  vice-president  in  charge  of 
engineering ;  W.  S.  Rugg.  vice-president 
in  charge  of  sales.  L.  .A.  Osborne,  11.  1’. 
Davis,  11.  D.  Shute,  James  C.  Bennett. 
11.  T.  Herr,  Walter  Cary,  T.  P.  Gaylord 
and  Harold  Smith  were  re-elected  vice- 
presidents.  C.  .A.  Terry  was  elected 
iionorary  vice-president.  E.  M.  Herr  was 
re-elected  vice-chairman. 

▼ 

Laminated  Phenolic 
Sheet  Specifications 

Standaki)  si'EciKUATioNs  fot*  papci* 
base  latninated  |)henolic  sheet  have  been 
adopted  by  the  National  Electrical 
.Manufacturers’  .Association.  These 
specifications  were  developed  by  the 
laminated  phenolic  products  section  as 
a  recommended  practice  and  they  apply 
to  laminated  phenolic  sheet  of  grades 
X.  P,  XX  and  XXX. 

The  recommendations  show  minimum 
values  for  physical  and  dielectric 
strength  and  the  ma.ximum  values  for 
water  absorption,  power  factor,  dielec¬ 
tric  constant  and  dielectric  loss.  They 
serve  as  a  basis  for  acceptance  or  re¬ 
jection  and  for  design  purposes.  The 
average  values  serve  as  a  basis  for 
comparison  between  this  grade  and 
other  grades  and  materials. 


T  ▼  T 


Installation  Photographs 

Aid  Long-Range  Repairs 


SOME  manufacturers  are  finding  that 
the  collection  of  installation  photo¬ 
graphs  often  aids  in  locating  mechanical 
troubles.  They  are  also  an  asset  in  sell¬ 
ing  eriuipment.  Worthington  Pump 
Company,  for  example,  was  able  to  effect 
the  equivalent  of  a  repair  hy  studying 
an  installation  photograph  and  wiring 
instructions  to  the  user. 

The  Benjamin  Electric  .Manufactur¬ 
ing  Company  authorizes  representatives 
to  place  orders  locally  with  photog¬ 
raphers  in  many  cities  to  cover  new  in¬ 
stallations.  The  company  finds  this  a 
very  valuable  means  of  securing  local 
installation  pictures  without  taking  the 
time  and  trouble  to  communicate  wdth 
the  head  office. 

Another  big  industrial  concern  spe¬ 
cializing  in  this  use  of  photographs  is 
the  International  Harvester  Company. 
This  organization  has  issued  a  40-page 
booklet.  “How  to  Make  Pictures  for  the 
Harvester  Company.”  Cameras  are 
routed  from  one  branch  to  another,  each 


branch  retaining  the  outfit  for  a  suffi¬ 
cient  length  of  time  to  make  a  good 
supply  of  usable  photographs,  which  are 
sent  to  the  main  office. 

To  facilitate  the  securing  of  good 
photographs,  the  International  Photog¬ 
raphers’  Association  of  America  has  in 
operation  the  “4.000-mile  lens”  system 
to  aid  users  of  photographs  in  gathering 
good  pictures  of  anything  at  distant 
points.  In  practice,  the  client  of  a 
photographer,  say  in  Jersey  City,  wanl'^ 
a  photograph  made  of  a  machinery  in¬ 
stallation  in  Salt  Lake  City.  By  placing 
the  order  with  the  photographer  in  Jer¬ 
sey  City,  complete  instructions  are  re¬ 
layed  to  a  photographer  in  Salt  Lake 
City,  who  makes  the  photograph  <ind 
mails  it  to  the  Jersey  City  photographer 
with  the  invoice.  Thus  installation 
photos  can  be  readily  secured  from  dis¬ 
tant  cities.  A  sort  of  market  for  photo¬ 
graphs  is  retained  as  a  feature  of 
American  Photography,  a  Boston  pub¬ 
lication. 


832 


ELECTRICAL  WORLD— Mo);  2, 1931 


Condensers  for  New  York- 
Niasara  Hudson  Tie-Up 

Orders  have  been  placed  l)y  the  New 
York  Power  &  Light  Corporation  with 
the  General  Electric  Company  for  four 
lujge  condensers,  three  of  which  are 
^aid  to  he  among  the  largest  ever  built. 
They  will  be  used  in  the  interconnection 
between  the  Niagara  Hudson  system 
and  the  New  York  City  companies, 
work  on  which  is  now  in  jtrogress,  and 
will  he  placed  at  Rotterdam  and  Men- 
ands  substations  and  at  the  substation 
which  is  to  he  built  this  summer  in  the 
tow  n  of  Pleasant  Valley,  east  of  Pough¬ 
keepsie. 

The  function  of  these  condensers  is 
to  facilitate  the  flow  of  the  huge  blocks 
of  power  which  will  be  handled  in  the 
interconnection  of  the  Niagara  Hudson 
and  New  York  Edison  systems.  The 
dispatching  of  this  power  will  be  done 
at  the  new  .service  building  of  New 
\'()rk  Power  &  Light  at  .Albany,  mak¬ 
ing  this  city  the  nerve  center  of  this 
vast  interconnection  project. 

The  transmission  lines  south  from 
the  New  York  Power  system  will  run 
from  the  company’s  Rotterdam  and  East 
Greenbush  substations,  the  latter  to  be 
materially  enlarged.  Additional  trans¬ 
mission  facilities  will  also  be  provided 
between  Spier  Falls  and  East  Green- 
bush.  Nearly  150  miles  of  new  trans¬ 
mission  lines  will  be  constructed,  on 
which  900  miles  of  aluminum  cable,  1 
in.  in  diameter,  will  be  run. 

In  addition  to  the  condensers,  orders 
have  been  placed  with  the  General  Elec¬ 
tric  Company  for  40  large  oil  circuit 
breakers  which  will  be  required  at 
Rotterdam,  Bethlehem,  East  Greenbush. 
Mcnands,  Spier  Falls  and  North  Troy. 
These  huge  switches  are  necessary  to 
handle  the  greater  amount  of  power  to 
he  transmitted. 


Kelvinator  Orders 
Set  All-Time  Record 

Orders  received  on  Monday,  April  13, 
marked  an  all-time  record  in  Kelvinator 
history,  according  to  a  statement  issued 
hy  IL  \V.  Burritt,  vice-president  in 
charge  of  sales.  For  the  first  thirteen 
days  of  April  orders  received  for  imme¬ 
diate  shipment  were  26.7  per  cent  in  e.\- 
cess  of  orders  received  during  the  like 
period  in  .April,  1930.  LTifilled  orders 
on  hand  for  immediate  shipment  on  the 
morning  of  April  14  were  52  per  cent  in 
excess  of  unfilled  orders  on  hand  on  the 
same  date  one  year  ago., 

“Kelvinator  business  since  the  middle 
of  March  has  shown  a  steady  up-swing 
and  greater  than  the  seasonal  trend.  It 
's  worthy  of  comment.”  continued  Mr. 
flurritt,  “that  no  one  section  is  outstand¬ 


ing  in  this  influ.x  of  current  business. 
Orders  are  being  received  in  volume 
from  all  parts  of  the  country,  and  they 
cover  all  the  various  electric  refrigera¬ 
tion  products  which  we  make.  House¬ 
hold  units,  commercial  units,  ice  cream 
cabinets,  water  coolers,  all  are  increas¬ 
ingly  in  demand.” 


Allis-Chalmers’  Bookings 
Show  Monthly  Rise 

The  report  oe  the  .Allis-Chalmers 
.Manufacturing  Company  for  the  first 
(juarter  of  1931  shows  a  net  profit,  after 
all  charges  including  federal  ta.xes,  of 
$482,807,  etjuivalent  to  better  than  38 
cents  per  share  on  the  1,258.400  shares 
of  no-par  common  stock  outstanding. 
This  compares  with  $1,170,937  for  the 
corresponding  quarter  of  1930,  or  93 
cents  on  a  similar  per  share  basis. 

Bookings  for  the  1931  quarter 
amounted  to  $6,450,788,  contrasted  with 
$14,661,418  for  the  first  quarter  of  1930. 
Unfilled  orders  March  31,  1931,  ag¬ 
gregated  $11,517,082.  as  against  $13.- 
002,923  at  the  close  of  1930.  Each 
month’s  bookings  thus  far  in  1931  have 
shown  an  increase  over  the  preceding 
one.  February  was  33  per  cent  over 
January  and  March  26  per  cent  over 
February. 

The  company  at  the  close  of  .March 
had  net  current  assets  of  approximatelv 
$30,000,000. 


Cutler-Hammer  Appoints 
New  Officers  and  Board 

At  the  a.vnual  mee:ting  of  Cutler- 
Hammer,  Inc.,  manufacturer  of  electric 
control  apparatus,  Milwaukee,  \Vis.. 
held  April  14,  Frank  R.  Bacon,  former 
chairman  of  the  board,  was  elected 
president  to  fill  the  vacancy  caused  by 
the  death  of  Beverly  L.  Worden.  The 
office  of  chairman  of  the  board  was 
abolished. 

.At  the  same  meeting  other  officers 
and  directors  were  elected  as  follows: 

^’ice-presidents.  F.  L.  Pierce,  J.  C.  Wil¬ 
son:  treasurer,  H.  F.  Vopt :  secretary. 
W.  C.  Stevens. 

Directors  elected  were :  F.  R.  Bacon. 
F.  L.  Pierce,  J.  C.  Wilson,  H.  F.  Vogt, 
W.  C.  Stevens.  T.  Johnson  Ward,  of  Cas¬ 
satt  &  Company,  Philadelphia :  Carl  .A. 
Johnson,  president  of  the  Gisholt  Machine 
Company.  Madison,  Wis. :  L.  A.  Lecher,  of 
Bottum,  Hudnall.  Lecher,  McNamara  & 
Michael,  Milwaukee,  Wis.:  G.  S.  Crane, 
general  sales  maanger  of  Cutler-Hammer, 
Inc. :  E.  .A.  Bacon,  vice-president  of  the 
First  Wi.sconsin  National  Bank. 

The  new  officers  and  board  assume 
office  at  once. 


New  York  Metal  Prices 


Copper,  ele<-trolvtic. . . . 

Cents  per 
Pound 

Cents  per 
Pound 
9;-9i 

Lead,  Am.  S.  A  H.  price 

4  50 

4 

•Antimony . 

6.85 

6.80 

Nickel,  ingot . 

35 

35 

Zinc,  spots . 

3  90 

3.75 

Tin,  Straits . 

24.80 

23.75 

Aluminum,  99  per  cent. 

23.30 

23.30 

SHIPMENT  OF  HIGH-VOLTAGE  OIL  CIRCUIT  BREAKERS 


20,000,000  kva.  of  circuit  breakers  represented  by  seven  three-phase  units  in  an 
aisle  of  the  East  Pittsburgh  plant  of  the  IV cstinghouse  Electric  &  Manufacturing 
Company.  These  circuit  breakers  marked  the  first  use  of  the  “Deion”  grid  for 
220,000  volts,  it  is  claimed. 


^lay  2,  iP.?/— ELECTRK'.AL  WORLD 


Market  Conditions 

CUR  TAILED  buying  continues  the  rule  in  the  Eastern  district, 
although  the  general  tone  is  somewhat  more  encouraging. 
Some  substantial  government  business  has  been  let  and  a 
number  of  industrial  orders  are  anticipated.  Inquiries  have  increased 
in  the  Southeast,  but  orders  are  slow  in  coming  in. 

- Power  company  business  continues  quiet  on  the  Pacific 

Coast,  but  a  number  of  sizable  industrial  and  other  projects  are 
under  way. 

T  T 


PACIFIC  COAST 

— Actual  progress  on  three  giant 
major  prospects  featured  business 
in  the  San  Francisco  Bay  area  dur¬ 
ing  the  past  week,  including  ground 
sun’cy  of  Goat  Island,  keystone  of 
the  proposed  Bay  bridge  and  re¬ 
ported  employment  of  400  men  and 
an  early  call  for  steel  bids  for 
Golden  Gate  Bridge.  These  proj¬ 
ects  total  over  $801)00,000. 

— Westingiiouse  has  received  a 
contract  from  Si.v  Companies,  Inc., 
contractor  of  the  Hoover  Dam, 
covering  all  motor  ■  and  control 
equipment  for  constructing  nui- 
chinery,  including  hoist,  scoop  and 
conveying  motors,  electric  locomo¬ 
tives,  motor-generator  sets,  trans¬ 
formers.  meters  and  .noitchboards, 
totaling  about  $1 ,000 ,000 ;  the  initial 
order,  covering  350-hp.  compres.<;ion 
motors,  has  just  been  placed. 

Power  company  business  is  very  quiet, 
the  only  outstanding  order  covering  a 
12,500-kva.  General  Electric  turbine 
valued  at  $13,000  for  Bakersfield  area. 
Scattered  carloads  of  crossarms,  poles 
and  line  material  are  reported,  largely 
maintenance.  Machinery  business  is  al¬ 
most  dormant,  but  orders  aggregating 
about  $150,(X)0,  largely  for  seasonal 
requirements  of  transformers,  and  about 
evenly  divided  between  north  and  south, 
are  reported  as  having  reached  purchas¬ 
ing  agents.  California  building  con¬ 
struction  is  considerably  below  last 
year’s,  the  seasonal  decreases  for  Los 
.Angeles,  San  Francisco  and  Oakland 
being  respectively  45  per  cent,  5  per 
cent,  and  5  per  cent,  but  nearly  all  dis¬ 
tricts  report  a  15  to  20  per  cent  in¬ 
crease  for  March  over  February. 
Government  buying  is  featured  by  two 
General  Electric  centrifugal  air  com¬ 
pressors  valued  at  $4,500  for  Yosemite 
Park  and  by  cable  and  some  miscel¬ 
laneous  electrical  refrigerators,  heavy- 
duty  appliances  and  tools,  but  otherwise 
comparatively  little  electrical  material. 
The  Catholic  ho.spital  at  Altadena,  to 
cost  $750,000,  is  one  of  a  number  of 
jirojected  buildings  by  this  denomina- 


T 

tion.  Industrial  buying  is  stilTfar  below 
par,  even  fruit  and  produce  canners 
running  as  far  as  possible  on  pre.sent 
equipment.  Rigid  iron  conduit  and 
lead-covered  wire  and  cable  have  again 
dropped  sharply. 

Following  announcement  of  start  of 
work  on  the  $1,000, 0(X)  transmission 
line"  which  eventually  will  e.xtend  from 
Rock  Island  project,  over  Cascade 
mountains  to  Beverly  Park,  at  Everett, 
the  statement  is  made  that  the  Puget 
Sound  Power  &  Light  Company  will 
shortly  purchase  one  125,000-kva.  syn¬ 
chronous  condenser  and  approximately 
1,000-kva.  synchronous  condenser  and 
approximately  $125,000  worth  of  trans¬ 
formers  for  installation  at  Beverly  Park. 
Sales  reported  last  week  included  ten 
motors,  from  20  hp.  down  to  a  cannery, 
30  distribution  transformers  ranging 
from  15  kva.  down  to  a  central  station, 
four  15-kv.  breakers  totaling  $3,600  to 
Pacific  Power  &  Light  Company,  50 
motors  from  150  hp.  down  to  pulp  and 
paper  mills,  lumber  manufacturing 
plants  and  miscellaneous  industrials,  40 
machines  from  100  hp.  down  to  similar 
sources,  seven  machines  including  one 
1(K),  one  75,  two  25,  and  three  7^  to  a 
rock-crushing  plant  at  Charleston  and 
25  machines  from  25  hp.  down  about 
equally  divided  between  saw  mills, 
irrigation  districts  and  dealers.  Board 
of  Contracts  and  Awards,  Tacoma, 
opened  bids  for  a  $1,500  evaporator  con¬ 
denser  and  the  city  of  Olympia  for  one 
750  gal.  turbine  type  deep-well  pump, 
ofifers  ranging  from  $1,500  to  $4,000. 

GO N ST Rl'CTIO  N  PKO.I KCTS 

International  Sugar  Company,  San  Fran¬ 
cisco,  Calif.,  contemplates  a  refining  plant 
near  Los  Angeles,  Calif.,  to  cost  over 
$1,000,000.  Pasadena,  Calif.,  will  receive 
bids  until  May  15  for  a  steam  condenser 
unit,  with  pumps  and  accessories,  esti¬ 
mated  to  cost  $50,000;  same  city  has  plans 
under  way  for  power  substation  and  will 
purchase  transformers,  regulators  and 
other  equipment  to  cost  about  $75,000. 
Vernon,  Calif.,  is  asking  bids  until  May  6 
for  a  Diesel  engine-generator  unit,  exciters, 
pumping  machinery  and  other  equipment 
for  power  plant.  California-Oregon  Power 
Company,  Medford.  Ore.,  plans  hydro¬ 
electric  power  plant  on  Klamath  River, 
Siskiyou  County,  Calif.,  for  capacity  of 
14.000  hp.,  reported  t(j  cost  over  $400.(K)0. 


SOUTHWEST 

— For  some  weeks  there  has  been 
noted  a  more  than  usual  demand 
for  distribution  transformers  in 
Texas  and  southern  Illinois.  The 
volume  of  stock  sizes  of  apparatus 
moved  continues  the  same  as  last 
week,  with  utilities  and  industrials 
only  buying  necessities  and  rail¬ 
roads  buying  practically  nothing. 

Contracts  reported  are  for  a  lot  of 
voltage  regulators  amounting  to  $30.(K)0 
and  substation  switching  equipment 
$30,000,  both  orders  for  a  local  power 
company ;  also  a  300-kvv.  waterwheel 
generator  for  a  municipal  power  plant 
in  Oklahoma  costing  $5,000. 

CONSTRUCTION  PRO,IKCTS 

Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  plans  power  sulistatioii 
to  cost  over  $65,000.  Atchison,  Topeka  & 
Santa  Fe  Railway  Company,  Topeka.  Kan., 
plans  addition  to  grain  storage  and  dis¬ 
tributing  plant  in  Argentine  district,  to 
cost  over  $500,000.  Arkansas  Power  & 
Light  Company,  Pine  Bluff,  Ark.,  has 
plans  under  way  for  hydro-electric  gen¬ 
erating  plant  at  Blanco  Springs  Dam,  to 
cost  over  $8,0(X>,000,  including  transmis¬ 
sion  lines.  Emery,  Peck  &  Rockwood  De¬ 
velopment  Company,  Austin,  Tex.,  plans 
purchase  of  equipment  for  hydro-electric 
power  project  on  Colorado  River,  to  cost 
about  $500,000. 

❖ 

SOUTHEAST 

— No  CIIANtiE  l.S  TO  BE  .NOTED  ill 
general  conditions  in  the  Southeast. 
The  underlying  tone  contimies 
cheerful  and  inquiries  are  somcivhat 
on  the  increase,  but  orders  are  slow 
in  materializing. 

One  of  the  larger  power  companies 
last  week  ordered  six  833-kva..  three 
500-kva.,  three  100-kva.  transformers 
and  $4,270  worth  of  distribution  and 
small  power  transformers.  A  Missis¬ 
sippi  power  company  ordered  $0,000 
worth  of  voltage  regulators,  while  a 
Georgia  company  ordered  similar  equip¬ 
ment  amounting  to  $6,000.  Another 
central-station  order  was  for  $5,100 
worth  of  4,000-ft.  and  19,000-volt  dis¬ 
connect  switches.  There  is  in  prospect 
for  the  next  two  weeks  an  order  from 
a  West  Florida  power  company  for  >ub- 
station  equipment  approximating  $35.- 
000.  A  steel  company  in  Georgia 
ordered  a  portable  electric  welder  cost¬ 
ing  $2,000  and  there  is  pending  an  order 
from  a  textile  mill  in  Georgia  for  700 
^-hp.  motors,  which  order  will  probably 
be  placed  within  the  next  ten  days. 

CONSTRUCTION  PROJECTS 

Bassett  Furniture  Industries,  Inc.,  .Mar¬ 
tinsville,  Va..  has  plans  for  chair  niami- 
facturing  plant  at  Bassetts,  \'a..  to  cost 
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about  $175,000.  Caramoutit  Cotton  Mills, 
Rocky  Mount,  N.  C.,  have  plans  for  an 
addition  to  mill  to  cost  about  $100,000. 
Alabama  Power  Company,  Birmingham. 
Ala.,  has  surveys  under  way  for  extensions 
in  transmission  lines  to  cost  over  $100,000, 
including  rebuilding  of  110,000-volt  line. 

❖ 

EASTERN 

—The  turn  of  M.\y  .shows  no 
cliaiiyc  ill  the  curtailed  biiyiiiy 
seiitiiiiciit  ill  the  Eastern  district 
and  smaller  contracts  for  electrical 
equipment  arc  the  rule.  The  volume 
and  variety  of  account,  hoivcver. 
liai'c  upward  tendencies  and  give  an 
encouraging  tone  to  the  local  situa¬ 
tion. 

—Industrial  demand  seems  des¬ 
tined  to  reach  better  levels  in  the 
immediate  future  and  current  call 
for  motors,  szoitching  equipment, 
controls  and  accessories  is  quite 
well  sustained.  Marine  biisinejis  has 
slumped  appreciably  in  recent 
weeks,  while  electric  traction  ac¬ 
count  gk'cs  more  promise.  Jobbers 
continue  to  report  slow  trade  and 
iwpress  the  opinion  that  there  7oill 
be  little  change  until  fall. 

government  award  for  electrical 
equipment  for  a  new  lighthouse  tender 
has  gone  to  the  General  Electric  Com¬ 
pany,  covering  two  l(X)-kw.  direct-cur¬ 
rent  generators,  Diesel  engine-driven, 
and  auxiliary  equipment.  A  Detroit 
manufacturer  has  secured  an  order  from 
the  government  Lake  Survey  office  for 
two  generator  units,  tendering  the  low¬ 
est  quotation  in  a  group  of  five  bidders. 
The  Bureau  of  Reclamation  will  soon 
place  contracts  for  electrical  apparatus 
tor  Boulder  City  electric  sy’stem, 
Koulder  Canyon  project,  on  which  a 
total  of  seventeen  manufacturers  have 
'Ubmitted  bids.  A  power  company  in 
central  New  York  has  closed  for  a 
quantity'  of  switcligear  with  a  state 
manufacturer,  totaling  $75,000, 

There  is  a  better  movement  in  rail¬ 
way  equipment  and  some  sizable  husi- 
oess  appears  ahead.  The  Westinghouse 
Electric  &  Manufacturing  Company  has 
secured  an  order  for  electrical  apparatus 
tor  a  group  of  21  motor  buses  for  the 
Chicago  .Surface  lines.  The  General 
F.lectric  Company  has  been  awarded  a 
contract  for  airport  lighting  equipment 
for  the  Floyd  Bennett  Fiehl,  Long 
fsland,  at  $75,000.  Wire  and  cable  de¬ 
mand  indicates  better  prospects  with  the 
turn  of  the  month,  and  leading  interests 
are  looking  for  a  more  stable  market. 
The  General  Cable  Company  is  making 
^ales  on  the  basis  of  11^  cents  a  pound 
tor  bare  copper  wire,  and  that  level  is 
expected  to  be  maintained  for  several 
weeks. 

A  maker  of  electric  starting  and  light¬ 


ing  equipment  for  automotive  service  is 
advancing  production  schedules  and 
looks  for  constantly  increasing  trade  in 
that  line.  Electric  refrigeration  ap¬ 
paratus  continues  to  disclose  improved 
trade:  the  General  Fdectric  Company 
has  increased  manufacturing  schedules 
at  its  Erie,  I’a..  and  Fort  Wayne.  Ind., 
plants,  with  indications  of  still  better 
output  within  the  next  four  to  six  weeks. 
•Another  prominent  maker  has  secured 
orders  in  .April  close  to  27  per  cent  over 
that  month  in  1930. 

c  onstri  ctk/n  PR0.JEC’TS 

Buffalo  Electric  Furnace  Corporation, 
Buffalo.  N.  A'.,  plans  e.xtensions  and  im¬ 
provements  in  plant  to  cost  over  $10(),0()(). 
Signal  Supply  Officer,  Army  Base.  Brook¬ 
lyn,  X.  A'.,  is  asking  bids  until  May  12 
for  200,000  ft.  of  wire,  56,400  ft.  of  cable 
and  47  reels  (Circular  148).  Board  of 
Education,  Bloomfield,  X.  J.,  plans  school 
with  manual  training  facilities,  to  cost 
$300,0(K).  International  Paper  Company, 
Corinth,  X^.  A'.,  contem{)lates  improvements 
in  mill  to  cost  over  $100,000.  Xational 
Transit  Company',  Gil  City,  Pa.,  will  carry¬ 
out  an  expansion  and  improvement  pro¬ 
gram  at  machinery  plant  to  cost  over 
$500,000.  Department  of  Public  Safety, 
Pittsburgh,  Pa.,  will  receive  bids  until  May 
5  for  70  automatic  time  switches,  signal 
control  cable,  etc.  Board  of  Education, 
Philadelphia,  Pa.,  will  receive  bids  until 
May  5  for  electrical  supplies.  Elk  Mills 
Fabric  Company,  Elk  Mills,  Md.,  con¬ 
templates  hydro-electric  power  plant  for 
mill  service,  reported  to  cost  over  $100,000. 
Beach  Erosion  Board,  Xavy  Building, 
Washington,  D.  C.,  will  receive  bids  until 
May  15  for  current  meters,  brackets,  re¬ 
corder,  etc. 

❖ 

NEW  ENGLAND 

— Steady  huyinc  of  indu.striai. 
equipment  in  small  lots  is  reported 
by  manufacturers  in  this  district, 
7vith  small  motor  sales  maintaining 
an  er'cn  trend.  Recently  orders 
totaling  over  $S2.000  7vcrc  recekrd 
by  one  prominent  manufacturer. 
Orders  for  larger  motors  az'eraging 
about  50  hp.  7vere  more  numerous 
lately  according  to  one  company 
official,  and  control  equipment  is 
nun'ing  at  an  encouraging  rate, 
though  reported  7i'ith  fe7c  aggregat¬ 
ing  the  amounts  recekved  during  the 
first  quarter. 

Central-station  supplies  are  receiving 
more  attention  and  line  materials  are 
more  active.  One  representative  re¬ 
ported  increasing  inquiries  and  a  gain 
in  orders  during  the  past  two  weeks, 
placing  small  lots  of  insulators  quite 
regularly.  Poles  and  line  materials  are 
the  subjects  for  in(|uiry,  according  to 
another.  Interest  in  transformers  is 
more  encouraging,  notes  another  repre¬ 
sentative.  Some  of  the  specialties  are 
more  active:  recently  a  number  of  elec¬ 
tric  control  traffic  signals  were  placed. 
Interest  in  electric  furnaces  is  more  en¬ 


couraging.  but  buying,  according  to  one 
representative,  is  being  delayed. 

COXSTRVCTIOX  PRO^KUTS 
Mount  Holyoke  College,  South  Hadley, 
Mass.,  has  approved  plans  for  multi-story 
chemical  laboratory,  estimated  to  cost 
$225,000.  Christian  Science  Publishing 
Society,  Boston,  Mass.,  has  plans  under 
way  for  a  printing  and  publishing  plant 
to  cost  $3,0(XUXX).  Merrimac  Chemical 
Company,  FAerett,  Mass.,  has  filed  plans 
for  addition  to  cost  alxjut  $75,000.  Bureau 
of  Supplies  and  Accounts,  Xavy  Depart¬ 
ment,  AA'ashington,  D.  C.,  will  receive  bids 
until  May  5  for  six  circuit  breakers  and 
spare  parts  for  the  Portsmouth,  N.  H., 
navy  yard  (Schedule  5577). 

❖ 

MIDDLE  WEST 

— \’ery  little  change  in  business 
conditions  is  obscrz'cd  this  zeeck  in 
the  Middle  West  section.  General 
business  seems  to  be  sliding  along 
a  zoell-defined  rut,  and  a  feeling  of 
uneasiness  and  apprehension  is 
again  becoming  pronounced. 

— The  slight  stimul.ation  during 
March  failed  to  carry  through  into 
April  and  the  lack  of  actiz'ity  is 
more  apparent  by  comparison. 
Some  determined  effort  to  improz'e 
conditions  is  being  made  in  certain 
quarters,  but  so  far  this  effort  has 
not  met  zvith  much  success. 

Industrial  activity  is  still  quite  spotty 
with  no  immediate  improvement  in 
view.  The  major  activities  are  in  much 
the  same  position  as  last  week,  with 
indefinite  prospects  of  improvement. 
One  encouraging  factor  is  an  announce¬ 
ment  of  an  increase  in  the  volume  of 
sales  of  one  of  the  large  mail  order 
houses.  The  various  utility  companies 
are  quietly  standing  by,  keeping  abreast 
of  general  conditions.  Among  the  in¬ 
teresting  orders  placed  last  week  were 
the  following  items:  Five  type  U  15- 
kv.,  600-amp.  single-pole,  single-throw, 
wheel-mounted  delon  air  circuit  break¬ 
ers.  one  four-motor,  75-ton  traveling 
electric  crane  and  several  contracts  for 
construction  of  underground  conduit 
aggregating  $50,(XX). 

CONSTRUCTION  PROJECTS 
Lake  Superior  District  Power  Company, 
■Ashland,  Wis.,  is  planning  extensions  in 
transmission  lines  at  Phillips,  Wis.,  and 
vicinity.  Michigan  Electric  Power  Com¬ 
pany,  Bad  Axe,  Mich.,  plans  power  sub¬ 
station  at  Vassar,  Mich.,  and  will  extend 
transmission  lines  to  Millington.  Fostoria 
and  other  points.  Commonwealth  Edison 
Company,  Chicago,  Ill.,  has  filed  plans  for 
new  testing  department  and  other  expan¬ 
sion  at  Crawford  .Avenue  power  substation 
to  cost  about  $100.0(X).  Purdue  University, 
Lafayette,  Ind.,  will  receive  bids  until 
May  5  for  addition  to  power  plant.  Uni¬ 
versity  of  Notre  Dame,  Notre  Dame.  Ind., 
plans  engineering  building  at  institution  to 
cost  $3(K),(XX).  Otter  Tail  Power  Company. 
Fergus  Falls,  Minn.,  plans  extensions  and 
improvements  in  power  plant  at  Hankin- 
son,  N.  D. 
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A  DEVICE  IN  THE  FORM  of  a  Split  tee 
clamp  tightened  by  four  strong  bolts 
is  announced  by  Dossert  &  Company, 
New  York.  Great  mechanical  rugged¬ 
ness  and  strength  in  clamping  the  main 
conductor  are  claimed.  The  branch  con¬ 
nection  is  held  by  a  Dossert  compres¬ 
sion  sleeve  and  nut.  The  tap  is  made 


change-over  gear  is  mounted  on  a  lever, 
and,  as  it  assumes  one  position,  moves 
a  set  of  additional  levers,  one  of  which 
locks  the  gear  mechanism  of  the  inoper¬ 
ative  section  and  releases  the  gear 
mechanism  of  the  operative  section. 
With  the  change-over  gear  in  the  op¬ 
posite  position  the  locking  levers  as¬ 
sume  a  reversed  position,  thus  unlocking 
the  locked  gear  and  locking  the  free  one. 

.‘\  solenoid  is  mounted  back  of,  and 
supported  by,  the  back  train  plate.  When 
the  solenoid  is  energized  the  change¬ 
over  gear  is  meshed  with  the  upper  re¬ 
cording  circles,  marked  “H”  for  high 
and  distinguished  by  black  hands  and 
circles.  This  solenoid  operates  against 
a  spring,  so  that  when  the  solenoid  is 
de-energized  the  spring  then  meshes  the 
change-over  gear  with  the  lower  row  of 
from  an  economic  standpoint,  the  dual-  circles,  which  are  marked  “L”  for  low 
frequency  drive  has  been  limited  to  low-  and  have  red  hands  with  black  circles, 
voltage  installations,  the  voltage  values 

not  exceeding  550.  The  dual-frequency  T 

method  of  super-calender  drive  is  a 

system  whereby  one  alternating-current  M  ulti-Speed  Drive 

motor  is  used  to  drive  the  super-calen-  -LC  J  J  A  ^  k  A 

der.  Slow*  speed  operation  for  thread-  witn  otdnddrcl  /\.v..  iVlotorS 
ing  is  obtained  bv  operating  the  motor  . 

,  ^  f  ^  A  MULTI-SPEED  REDUCTION  GEAR  UNIT 

from  a  low-frequency  power  source.  i  -i,.  •  i  •  -.i  j  j 

^  r  1  •  •  I  r  built  in  combination  with  a  standard 

1  his  svstem  of  drive  is  suited  for  ^  ,  ,  ,  ,  i 

,  .  •  '  I  r  xi  a.c,  motor  has  been  developed  by  the 

driving  a  batterv  of  three  or  more  -•  u  tti  *  •  o  at  /  ^ 

,  ,  '  r-  •  1  t-i  •  v\  estinghouse  Electric  &  Manufactur- 

>-iiper-calenders.  Considerable  saving  .  ^  r'  ^  ^  i  £ 

■  '  ,  ,  ,  .  r  ing  CompanAL  Constructed  to  give  four 

in  cost  mav  be  made  on  such  an  instal-  ^  ^  t  ^ 

1  ..  '  1  -..1  ..I  different  speeds  to  the  output  shaft  at 

lation  as  compared  with  the  conven-  .  t  i 

.  r  1  ,  constant  horsepower,  this  unit,  known  as 

tioiial  two-motor  tvpe  of  super-calender  ..,r  ^  i 

,  .  T-t  j  •  •  tlie  v\  estinghou,se>- W  ise  Multi-Speed 

drive.  1  he  two-motor  drive  consists  •  >»  •  i-  1 1  ^  ..i  • 

r  1  .  1.-  t-  j  •  ,.1  Drive,  IS  applicable  to  those  many  in- 

of  a  large  main  motor  which  drives  the  ,  ^  •  ,  *  •  i  •  ,  r  i  •  1 1 

,  j  ,  ,  ,  dustrial  operations  which,  for  highly 

super-calender  at  operating  speeds  and  rr  •  ^  c  •  j  • 

^  1  1  •  emcient  performance,  require  drives 

a  small  motor,  usually  geared  or  chain-  •  i-  i 

.  ,  .  providing  more  than  one  speed.  With 

connected  to  the  main  motor  shaft  .  i  •  ..i  i  c  ■ 

,  •  1  u  r  this  drive  the  speed  of  the  driven  ap- 

through-  an  over-running  clutch,  for  ^  i  i  i  -i 

,  .  .  t  J  .,1  1-  paratus  mav  be  changed  instantlv  while 

driving  the  super-calender  at  threading  r  n  '  i  i 

,  '  ^  tlie  motor  is  running  at  full  speed  and 

tt  ‘  ,.1  I-  •  r  .,1  I,  under  full  load.  All  gears  are  con- 

Hence  the  elimination  of  the  small 

motors,  with  their  gearing  and  over¬ 
running  clutches,  and  for  which  is  sub- 
stitute<l  simply  the  low-fre(]uency  motor- 

generator  set,  which  results  in  a  reduced  j  I  j  I 

first  cost  .'uid  a  commendable  mechani-  \ 


Uual-rrequency  Urive 
for  Super-Calenders 

.'\  NEW  TVPE  OF  low-frequency  generator 
which  makes  it  possible  to  apply  the 
dual-frequency  super-calender  drive  on 
all  commercial  power  voltages  and  fre- 
(|uencies  has  been  announced  by  the 
General  Electric  Company.  Heretofore, 


without  cutting  the  main  conductor.  It 
is  supplied  in  all  sizes  to  take  any  size 
main  conductor  and  any  size  branch 
connection. 


Irosen 
g  Process 


ELECTRICAL  WORLD 


Table  I — Data  on  Output  and 


Public  utility,  lighting,  power  and  electric  r^ 


Company  or  System* 


Niagara  Fludson  Power  Corporation  System  (C) . 

The  New  York  P^disun  System  dl) . 

Commonwealth  Edison  Company . .  ..  . 

Pacific  Gas  &  Fdectric  Company  and  Associated  Companiest. 


5  i  Southern  California  tldison  Company,  Ltd. 


Philadelphia  Electric  Company  System . 

The  Detroit  Edison  Company . 

Public  Service  Pdectric  fic  Gas  Company  (N.  J.) . 

The  North  American  Co.  Sys.  (Mo.,  III.  and  Iowa  Group) 
The  West  Penn  Electric  Company  Subsidiaries . 


Duke  Power  Company . 

Alabama  Power  Company  and  Subsidiaries. 
Appalachian  Pdectric  Power  Company*  (E) . 
New  Pmgland  Power  Association  System... 
Duquesne  Light  Company . 


16  5  I  he  Ohio  Power  Company. 


The  Montana  Power  Company . . . 

The  North  American  Co.  System  (Wis.-Michigan  Group). 

Columbia  (>as  fit  Fdectric  Corporation  System . 

Ihe  Edison  Electric  Illuminating  Company  of  Boston.... 
Consumers  Power  Company . 


26  t  Chicago  District  Electric  Generating  Corporation* . 

27  E  Northern  States  Power  Company  (Del.)  Subsidiaries . 

28  !•  Ohio  Edison  Company* . 

29  !  Puget  Sound  Power  fit  Light  Company . . . 

30  ^  Consolidated  (ias,  Electric  Light  fit  Power  Co.  of  Baltimore. 


I  he  Washington  Water  Power  Company . 

The  l  ennessee  Electric  Power  Company. ..... 

City  of  Los  Angeles,  Bureau  of  Power  &  Light. 

Utah  Power  fit  Light  Company. . 

Super-Power  Company  of  Illinois . 


Pennsylvania-New  Jersey  Power  System  (P). 

Kansas  City  Power  fit  Light  Company . 

Oklahoma  Gas  fit  Electric  Company . 

Louisiana  Power  fit  Light  Company . 

Portland  General  Electric  Company* . 


Ihe  Connecticut  Electric  Service  Company  System*. 

I’exas  Electric  Service  Company . 

Houston  Lighting  fit  Power  Company . 

Carolina  Power  St  Night  Company . 

Ohio  Public  Service  Company . 


Illinois  Power  fit  l  ight  Corporation  (Illinois) . | 

Indiana  St  Michigan  Electric  Company . j 

Pennsylvania  \N  ater  fit  Power  Company .  I 

\irginia  Electric  fit  Power  Company . ••  ••  ••  •  | 

Hetch  lletcby  Water  Supply.  City  fit  County  of  San  Francisco| 


I  he  North  American  Co.  System  (District  of  Columbia  Group)* 

Idaho  Power  Company  . | 

I  he  California  Oregon  Power  Company . | 

Western  Massachusetts  Companies  System .  | 

I  he  Toledo  Edison  Company .  3 


Minnesota  Power  fit  Light  Company 

New  ^’ork  State  Electric  fit  (ias  Corporation.. 

Central  Indiana  Power  Company  Subsidiaries. 

Texas  Power  fit  Light  Company . 

The  Hartford  Electric  Light  Company . 


Los  .Angeles  (ias  fit  Electric  Corporation. 
Rochester  Gas  fit  Electric  (corporation... 
City  of  Seattle.  1  ighting  Department. . . 
Indianapolis  Po.\er  St  Light  Company... 
Montaup  Electric  Company  . 


Pennsylvania  Power  fit  Light  Company* . |  I7 

The  Cleveland  Electric  Illuminating  Company . I  |8 

(ieorgia  Power  Company  and  Subsidiaries*^ . |  |9 

Public  Service  Company  of  Northern  Illinois . I  20 


Noitlierii  Indiana  Public  Service  Company. 


System 

System 

Peak  Load 

Output  for  Year 

Peak  Load 

(Est.  Over 

Date  of 

(Including 

(Instan- 

30-Minute 

Instantaneous 

Purchased 

taneous) 

Period) 

System  Peak 

Energy) 

Kw. 

Kw. 

(See  Note 

Kw.-Hr. 

(See  Note  /  ) 

(See  Note  /  ) 

(4) 

(5) 

(6) 

(7) 

1,091,910 

Jan.  9 

6,892,316,698 

1,248,000 

1,226,000 

Dec.  23 

4,983,500,000 

1,030,900 

969,800 

Dec.  1 

4,582,510,000 

853,300 

July  15 

4,546,499,302 

582,900 

July  18 

3,168.973,397 

(G)  699,000 

(C)  670,000 

Dec.  1 6 

3,091,233,131 

526,800 

Jan.  28 

2,384,528,500 

540,500 

506,500 

Dec.  17 

2,173,944,354 

370,072 

Mar.  18 

1,954,460,032 

345,720 

Feb.  4 

1,875,470,490 

421,000 

421,000 

Oct.  21 

1,762,798,306 

416,750 

fjly  8 

1,707,945,749 

280,600 

jan.  10 

1,613,396,000 

438,800 

411,000 

Dec.  15 

1,590,215,715 

308,000 

304,000 

Jan.  21 

1,510,950,299 

262,000 

Mar.  18 

1,479,180,000 

298,500 

Dec.  23 

1,443,264,200 

323,367 

Jan.  8 

1,370,467,732 

306,540 

301,955 

Oct.  8 

1,364,739,226 

186,869 

Dec.  23 

1,361,763,671 

216.000 

216.000 

Jan.  14 

1,293,449,000 

n*'  586 

Oct.  7 

1,243,228,676 

262,000 

262,000 

Jan.  31 

1,161,459,375 

289,017 

Jan.  9 

1,073,796,288 

254,731 

248,000 

Feb.  25 

1,07'2,090,387 

200,000 

198,324 

Aug.  5 

1,039,422,000 

233,533 

210,000 

Dec.  17 

1,024,205,047 

980,578,309 

192,623 

Nov.  6 

980,325,415 

188,200 

Dec.  17 

933,093,920 

155,960 

850,025,000 

158,155 

150,965 

Jan.  21 

783;433;2I1 

171,300 

170.000 

Dec.  9 

759,852,996 

135,405 

Jan.  6 

746,475,000 

158,400 

Dec.  15 

729,805,500 

165,000 

158,140 

July  22 

725,194,632 

136,200 

Jan.  7 

647,940,872 

117,320 

114,500 

Jan.  3 

643,486,718 

108,361 

108,361 

Oct.  2 

596,413,000 

128,000 

589,240,400 

115,629 

Dec.  16 

568,625,609 

73,933 

71,780 

Ian.  8 

568,018,000 

107,235 

103,900 

July  28 

566,409,000 

190.500 

188,000 

Dec.  4 

564,056,174 

118,300 

Feb.  5 

553,277,582 

102,050 

Aug.  5 

533,762,51  1 

120.860 

Feb.  12 

530,316,000 

132,000 

12  7. 900 

July  16 

527,694,000 

108,100 

Oct.  29 

514,453,563 

83,600 

July  5 

493,888.420 

123  030 

Dec.  16 

488,533,981 

70,130 

Oct.  29 

482,065,456 

83,540 

Dec.  10 

476,173,234 

93,100 

93,100 

Nov.  25 

476,000,000 

123,230 

Apr.  2 

468,679,050 

. 

95,823 

May  8 

456,913,135 

444  904  828 

99  070 

441  309  468 

101,000 

98^405 

Sept.  19 

440!72i!000 

59,800 

Nov.  8 

396,238,000 

115.000 

115,000 

Dec.  8 

388,312.942 

86,926 

78,008 

Oct.  17 

387.454,655 

89,500 

89,000 

Dec.  9 

384,812,680 

78,600 

374  997  370 

96.000 

90.200 

Jan.  14 

374!034!o00i 

68,740 

It 

370,856,979 

Average 
Load 
in  Kw. 


System 
Peak  Load 
(Instan¬ 
taneous) 
Kw. 


786,600 

568,800 

523,100 

519,000 

361,000 


352,900 

272,000 

248,000 

223,000i 

214, 


168,900 
164,750 
156, 
155, 
155, 


118.500 

116.900 

112,000 

111.900 

106.500 
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I  Peak  Load  of  Larsest  Generating  and  Distributing 
I  North  America,  1925 — 1930 

ic  railway  systems  in  theU  nited  States,  Canada  and  Mexico  having  output  in  excess  of  100,000,000  kw.-hr.  during  1930 


Date  of 
Instantaneous 
System  Peak 


1.209.000 

1,000,200 


Nov.  13 
Dec.  17 
Dec.  2 
Dec.  6 
Oct.  22 


713,000  Dec.  2 

547,600  (n)  .\pril  1 1 

517,225  Dec.  16 

.  Oct.  28 

362.787  . 


432,000  Dec. 

376,400  Sept. 

.  Dec. 

395,000  Dec. 


.  Oct.  1 7 

285.800  (o)  Dec. 

.  Dec.  18 

257,125  . 

190,123  Oct.  22 

229.800  (o)  April] 

.  Nov.  13 

261,000  Nov.  13 

.  Oct.  7 

270,772  May  14 

163,900  Oct.  17 


.  Dec.  13 

186,000  fo)  Dec.  II 


1 72,735  (o)  March 
157,600  Aug.  21 

161,000  Dec.  6 

142,505  (o)  Nov. 


July  9 
Dec.  17 


110,464  (o) 
123,600  (o) 

123,915 


96,205  fo) 
108,000  (o) 
114,900  (o) 

108,300 


Oct. 
Nov. 
Aug.  20 


129,600 

101,800 

83,400 


Jan.  22 


118,000 

71,114(0) 


105,100 
123,700  (o) 

87,736  (o) 


93,170  .  . 
102,780  (o) 
55,900  (o) 


90,000 

83,023 

80,000 

82,800 

101,000 


Dec.  30 


66,928  (n) 


Dec.  2 
Dec.  1 1 


Output  for  1  ear 
(Including 
Purchased 


Kw.-Hr. 

(12) 

7,212,743,072 

4,678,700,000 

4,636,434,000 

2,717,874,472 

3.162,988,030 

3,029,885,631 

2,654,901,300 

2,134,581,298 

1,871.797,392 

1.938.955.818 

1,981,239,709 

1,715,250,122 

1,484,761,000 

1.703.536.819 
1,573,445,327 

1,544,252,000 

1,251,104,868 

1,447,193,594 

1,146,516,743 

1,246,330,283 

1,611,521,000 

1,311,738,004 

1,203,652,405 

1,041,388,668 

1,198,947,711 

430,779,000 

969,071,015 


941,992,205 

910,934,486 

858,353,000 

819,723,857 

722,998,796 

882,360,000 


735,612,022 

645,165,032 

692,070,936 

511,225,000 

603.423.300 

580,426,439 

665,625,000 

510,247,000 

476.878.300 
611,482,217 

542,629,220 

538,734,000 

610,962,200 

480,970,175 

464,339,110 

449,794,685 

471,732,000 

410,083,711 

494,805,982 

514,989,108 

427,848,189 

377,746,958 

424,300,963 

442,818,000 

362.855.320 

304.100.629 
393,506,327 
364,959,930 

388.871.320 
338,215,600 

334.913.629 
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on  Output  and  Peak  Load  of  Largest  Gene 

in  North  America,  1925 — 193 

Public  utility,  lightins,  power  and  electric  railway  systems  in  the  United  States,  Canada  and  Mexico  having  output  in  exc 


1930 

1929 

1928 

System 

1 

System 

System 

Peak  Load 

Output  lor  Year 

System 

Peak  Load 

Output  for  Year 

System 

Peak  Load 

(Est.  Over  1 

Date  of 

^Including  I 

Average 

Peak  Load 

(Est.  Over 

Date  of 

(Including 

.Average 

Peak  Load 

(Est.  Over 

Date  of 

30-Miniit<-  1 

Instantaneous 

Purchased  I 

Load 

(Instan- 

Thirty- 

Instantaneous 

Purchased 

Load 

(Instan- 

Thirty- 

Instantaneous 

Period ) 

System  F’eak 

Energy)  1 

in  Kw. 

taneous) 

Minute 

System  Peak 

Energy) 

in  Kw. 

taneous) 

Minute 

System 

Kw. 

(See  Note  /') 

Kw.-Hr.  1 

Kw. 

Period) 

Kw.-Hr. 

Kw. 

Period) 

Peak 

See  Note  /  J 

Kw. 

Kw. 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 

1,091.910 

Jan.  9 

6,892,316,698 

786,600 

1  148,600 

Nov  13 

7,212,743,072 

823,400 

1,226.000 

Dec.  23 

4,983,500,000 

568,800 

i’,225’660 

1.209.000 

Dec.  17 

41678,700,000 

534,000 

1,146,000 

1,125,000 

Dec.  20 

969,800 

Dec.  1 

4,582,510,000 

523,100 

1,028,500 

1,000,200 

Dec.  2 

4,636,434,000 

529,000 

1,050,000 

1,016,000 

(n)  Dec.  21 

853,300 

July  15 

4,546,499,302 

519,000 

513,800 

2,717,874,472 

310,000 

484,600 

Dec.  14 

July  18 

3,168,973,397 

361,000 

57L000 

Oct  22 

3,162,988,030 

36i;o66 

5 1 6, 1 00 

Oct.  26 

C)  670,000 

Dec.  16 

3,091,233,1  31 

352,900 

(G)  740,000 

(G)  713,000 

Dec.  2 

3,029,885,631 

346,000 

581,000 

561,400 

Dec.  17 

526,800 

Ian.  28 

2,384,528,500 

272,000 

547,600 

(n)  April  1 1 

2,654,901,300 

303,000 

509,300 

(a)  507,700 

Nov.  19 

506,500 

Dec.  17 

2,173,944,354 

248,000 

536,600 

517,225 

Dec.  1 6 

2,134,581,298 

243,600 

480,500 

471,000 

Dec.  17 

.Mar  18 

1,954,460,032 

223,000 

350,000 

Oct.  28 

1,871,797,392 

213,500 

355,611 

Dec.  17 

345,720 

Feb.  4 

1,875,470,490 

214,000 

(o)  362,787 

1,938,955,818 

22i;000 

(0)  319,325 

421,000 

Oct.  21 

1,762,798,306 

201,000 

432,000 

'  432,000 

Dec.  17 

1,981,239,709 

226,000 

422,600 

422,600 

Oct.  9 

416,750 

!  ilv  8 

1,707,945,749 

195,000 

376,400 

1,715,250,122 

195,600 

(a)  338,600 

(n)  Feb.  13 

Jan.  10 

1,613,396,000 

184,100 

265,000 

Dec.  17 

1,484,761,000 

169,300 

230,000 

Dec.  18 

411,000 

Dec.  15 

1,590,215,715 

181,500 

406;  300 

395,000 

Dec.  4 

1,703,536,819 

I94;400 

(b)  315,000 

(0)  Dec.  1 1 

304,000 

Jan.  21 

1,510,950,299 

172,480 

1,573,445,327 

179,200 

295,300 

Dec.  1 1 

Mar.  18 

1,479,180,000 

168,900 

276,000 

Oct.  1 7 

1,544,252,000 

176,000 

224,000 

Dec.  II 

298,500 

Dec.  23 

1,443,264,200 

164,750 

(o)  285,800 

i;25l, 104,868 

I42;800 

(A)  253;000 

(A)  Dec. 

Ian.  8 

i;370,467,732 

156,300 

315,870 

1,447,193,594 

165  000 

33i;768 

Oct.  23 

301,955 

()ct.  8 

1,364,739,226 

155,800 

257,125 

i;i46;5l6;743 

130,900 

223,700 

186,869 

Dec.  23 

i;36l, 763,671 

155,300 

I90;i23 

Oct.  22 

1,246,330,283 

I42;i00 

178,016 

Dec.  13 

216.000 

Ian.  14 

1,293,449,000 

147,600 

(o)  229,800 

1,61 1,521,000 

184,000 

()ct.  7 

i;243,228,676 

141,900 

284,359 

Nov.  13 

i;31 1,738,004 

I49;66o 

262,860 

Nov.  19 

262,000 

Jan.  31 

1,161,459,375 

132,300 

2631000 

261,000 

Nov.  13 

i;203;652,405 

'37;400 

252;000 

249,000 

Dec.  4 

Jan.  9 

1,073,796,288 

122,500 

275,501 

Oct  7 

1,041,388,668 

1 18  900 

252,777 

Nov.  2 

248,000 

Feb.  25 

1,072,090,387 

122,500 

27i;052 

270,772 

May  14 

i;i98;947;7ii 

137,000 

2321980 

230,000 

Dec.  17 

198,324 

.4uk-  ^ 

1,039,422,000 

118,500 

165,400 

163,900 

Oct  17 

(I)  430,779,000 

(I)  97  500 

210,000 

Dec.  17 

1,024,205,047 

116,900 

969;07i;0l5 

110,700 

980,578,309 

112,000 

192,623 

Nov.  6 

980,325,415 

111,900 

193,392 

Dec  13 

941,992,205 

107  500 

169,219 

Dec.  20 

188,200 

Dec.  17 

933,093,920 

106,500 

(/>)  186,000 

910,934,486 

104,000 

(b)  167,900 

(0)  Dec.  20 

155.900 

850,025,000 

97,000 

(o)  172,735 

858,353,000 

97  900 

150,965 

Jan.  21 

783,433,21  1 

89,500 

165,000 

1571600 

Aug.  21 

819,723,857 

93,500 

152,200 

r45,366 

Mar.  9 

170,000 

Dec.  9 

759,852,996 

86,600 

162,000 

161,000 

Dec.  6 

722,998,796 

82,500 

153,200 

152,000 

Dec.  10 

Jan.  6 

746,475,000 

85,200 

(o)  142,505 

(0)  Nov. 

882,360,000 

100,700 

(J)  132,390 

(A)  Dec. 

158,400 

Dec.  15 

729,805,500 

83,250 

158,140 

luly  22 

725,194,632 

82,750 

(t)  165,000 

(c)  158,320 

July  9 

735,612,022 

83,900 

(i)  150,000 

(b)  143,500 

Dec.  5 

136,200 

Ian.  7 

647,940,872 

73,960 

139,400 

132,400 

Dec.  1 7 

645,165,032 

73,600 

127,300 

120,300 

Dec.  21 

1 14,500 

Ian.  3 

643,486,718 

73,450 

692,070,936 

79  000 

108,361 

Oct.  2 

596,413,000 

68,000 

(o)  110,464 

51  1,225,000 

58  300 

(A)  92,553 

(A)  Oct. 

128,000 

589,240,400 

67,300 

(o')  1231600 

603,423,300 

68,800 

(b)  128,500 

(0)  Jan.  6 

115,629 

Dec.  16 

568,625,609 

64,800 

(o)  123,915 

580,426,439 

66  250 

71,780 

Ian.  8 

568,018,000 

64,800 

665,625,000 

76,000 

(A)  67,494 

(A)  Oct. 

103,900 

Inly  28 

566,409,000 

64,700 

(o)  96,205 

510,247,000 

58  200 

(A')  821600 

(A)  Oct. 

188,000 

Dec  4 

564,056,174 

64,400 

(o')  108,000 

476,878,300 

54  400 

(A)  107;000 

(A)  Oct. 

11 8, ’00 

Feb.  5 

553,277,582 

63,100 

(i)  114,900 

(0)  Aug.  20 

61 1,482,217 

69,800 

(b)  111,800 

(0)  Dec.  18 

102,050 

\uR.  5 

533,762,511 

60,900 

108,300 

542,629,220 

61,900 

105,000 

(n)  Dec.  12 

Feb.  12 

530,316,000 

60,500 

106,190 

538,734,000 

61  400 

91,560 

Oct.  29 

127.900 

luly  16 

527,694,000 

60,240 

!«)  I34;000 

(o)  129,600 

Nov.  19 

610,962,200 

69,750 

(»•)  I29;000 

(c)  124,500 

Dec.  5 

108,100 

Oct.  29 

514,453,563 

58.700 

105,000 

(a)  101,800 

Dec.  1 1 

480,970,175 

54,800 

95,100 

(n)  Dec.  7 

83.600 

July  5 

493,888.420 

56,250 

83,400 

83,400 

June  3 

464,339,110 

53,000 

82,400 

82,400 

June  9 

Dec.  16 

488.533,981 

55.800 

120,000 

118,000 

Dec.  1 1 

449,794,685 

51,300 

110,500 

108,000 

Nov.  26 

70.130 

Oct  29 

482,065,456 

55,000 

(o)  71,114 

471,732,000 

53,800 

(A)  72,080 

(A)  Nov. 

Dec.  10 

476,173,234 

54,300 

94,575 

410,083,71 1 

46;800 

93.100 

Nov.  25 

476,000,000 

54,300 

(c)  105,100 

Dec.  17 

494,805,982 

56;400 

123,230 

•Apr.  2 

468,679,050 

53,400 

(l>)  12  3;  700 

514,989,108 

58;700 

100,020 

(n)  Dec.  14 

95,823 

May  8 

456,913,135 

52,150 

(0)  87,736 

^0)  May 

427,848,189 

48,800 

(A)  80,696 

(A)  Aug. 

444,904,828 

50,800 

377,746,958 

43;  100 

99.070 

441,309,468 

50,300 

<i>)  93,170 

424,300,963 

48;400 

(c)  84,205 

(0)  Dec. 

98.405 

Sept.  19 

440,721,000 

50.300 

(0)  102,780 

442,818,000 

50,500 

(A)  92,620 

(A)  Sept. 

59,800 

Nov  8 

396,238,000 

45,200 

(i)  551900 

362,855,320 

4i;500 

52,500 

(n)  Dec.  17 

115,000 

Dec  8 

388,312,942 

44,300 

90.000 

90,000 

Dec.  30 

304,100,629 

34,700 

81,500 

81,500 

Dec.  27 

78,008 

Oct.  17 

387,454,655 

44,200 

91,523 

•  f)  83,023 

Dec.  17 

393,506,327 

44,900 

84,900 

(0)  75,290 

Nov.  19 

89,000 

Dec  9 

384,812,680 

43.480 

90,000 

80,000 

Oct.  10 

364,959,930 

41,600 

76,800 

75,000 

Dec.  4 

78,600 

374,997,370 

42.800 

82,800 

388.871,320 

44,400 

76,600 

76,600 

Dec.  4 

90,200 

Ian.  14 

374.014.000 

42.700 

112.000 

101.000 

Dec.  2 

338.215.600 

38.600 

54  I  VVestern  Massacliusciis  complines 

55  I  I'he  Toledo  Kdison  Company . 


jt 

55 


I  wu 


lou  i\ov.  z5 

123,230  Apr.  2 


‘t/o,000,uuu 

468,679,050 


Acz.  19C 


J^JOUj . (f)  1U3, 

53,400  . (i)  123, 


leratins  and  Distributing  Systems 

'30 

excess  of  100,000,000  kw.-hr.  durins  1930 


Output  for  Year 
(Including 
Purchased 
Energy) 
Kw.-Hr. 


1927 

System 

Output  for  Year 

Peak  Load 

Date  of 

(Including 

(Instan- 

Instantaneous 

Purchased 

taneous) 

System 

Energy) 

Kw. 

Peak 

Kw.-Hr. 

(18) 

(19) 

(20) 

/  O.OUU’ 

90.200: 


14 


3/4.VV7,470 

374.034.000 


42.800 

42.700 


112.000’ 


54 

55 


56 

57 

58 

59 

60 


61 

62 

63 

64 

65 


66 

67 

68 

69 

70 


71 

72 

73 

74 

75 


76 

77 

78 

79 

80 


81 

82 

83 

84 

85 


86 

87 

88 

89 

90 


91 

92 

93 

94 

95 


96 

97 

98 

99 

too 


106 

107 

108 
109 

no 


111 

112 

113 

114 

115 


116 

117 

118 

119 

120 


93,100 

23,230 


101 

102 

103 

104 

105 


121 

122 

123 

124 

125 


126 

127 

128 

129 

130 


131 

132 

133 

134 

135 


136 

137 

138 

139 

140 


141 

142 


VVesicrn  ^i4SS4CllUi>c(lk  o/aict 

The  Toledo  Kdison  Company . 


Minnesota  Power  PiKltt  Company ......... 

New  York  State  I.lectric  &  (ias  Corporanon. . 
Central  Indiana  Power  Company  Subsidiaries. 

lexas  Power  6c  l.inht  Company . 

I  he  Hartford  Klectric  l.iKht  Company . 


I.os  Angeles  (»as  6c  Klectric  Corporation. 
Rochester  Gas  6c  Electric  Corporation... 
City  of  Seattle,  l  ighting  Department... 
Indianapolis  Power  6c  Eight  Company... 
Muntaup  Klectric  Company . 


Northern  Indiana  Public  Service  Company . 

Central  Illinois  Public  Service  Company . 

Pennsylvania  Klectric  Company . 

New  Orleans  Public  Service  Inc . .  •  •  ;• 

Louisville  Gas  &;  Electric  Company  (Del.)  Subsidiaries. 


.Arkansas  Power  6c  Light  Company . 

Public  Service  Company  of  Colorado. . . 

Nebraska  Power  Company  ^ . 

U.  S.  Government  'Muscle  Shoals) . . 

Central  Maine  Power  Company  System 


The  Columbus  Kail.vay,  Power  &  Light  Company . 

Gulf  States  Utilities  Company . . 

Wisconsin  Power  &  Light  Company . .  .  . . . .  ■ 

I  he  Nevada-California  Klectric  Corporation  System  (S). 
Westchester  Lighting  Company . 


United  Illuminating  Company  (0) . 
The  Scranton  Klectric  Company... 
Northwestern  Electric  Company. 
Interstate  Public  Service  Company 
llirmingham  Klectric  Company. . 


Salt  River  Valley  Water  Users’  Association. 

Central  Power  &  Light  Company . 

Kansas  (Jas  &  Electric  Company . 

Illinois  Electric  Power  C'ompany . 

Public  Service  C'ompany  of  Oklahoma . 


C'itv  ot  I  acoma.  Light  Division,  Dept.  I  uhhc  Utilities. 

Kentucky  ITilities  Company . 

Penn  Central  Light  6c  Power  Company . 

San  Antonio  Public  Service  Company . 

Pennsylvania  Power  Company . 


Memphis  Power  6c  Light  Company . 

New  Bedford  Gas  &  Edison  Light  Company.. 

Virginia  Public  Service  C ompany..  ..  ..  . . 

City'  of  Cli'velanil,  Division  of  Lipiit  &  Power. 
Des  Moines  Electric  Light  Company . 


Blackstone  Valley  Gas  i  Electric  Company . 

San  Diego  Consolidated  Cas  &  Electric  Company'. 

I'ampa  Electric  Company . 

Broad  River  Power  Company . 

Indiana  Service  Corptiration . 


Indiana  tJeneral  Service  Company . 

lersey  Central  Power  &  Light  Company . 

Cumberland  County  Power  &  Light  Company. 

Interstate  Power  Company  System . 

Staten  Island  Edison  Corporation . 


Kansas  Power  6c  Light  Company. .  .  . 
The  Connecticut  Power  Company. . . 
Mississippi  Power  6c  Light  Company 
Delaware  Power  6c  Light  Company  . . 
Salem  Electric  Lighting  Company... 


Luzerne  Countv  Gas  6c  Electric  Corporation . 

Terre  Haute,  Indianapolis  6c  Eastern  Traction  Company. 

United  Power  &  Light  C'orporation  (of  Kansas) . 

Erie  Lighting  Company  ^ . 

Mountain  States  Power  Company . 


South  Carolina  Power  Company . 

Wisconsin  Valley  Electric  Company. 

Mississippi  Power  Company . 

Tennessee  Public  Service  Company*. 
Wheeling  Electric  Company . 


El  Paso  Electric  Company . . 

Florida  Power  Corporation  and  Subsidiaries. 


West  Texas  Utilities  Company^ . 

The  Empire  District  Electric  Company.....  .  ..  ....  ••.••••  • 
Long  Island  Lighting  Co.  fit  Uueensborough  (las  6c  Electric  Co. . 

Pacific  Power  6c  Light  Company . 

Dallas  Power  6c  Light  Company . 


Florida  Power  &:  Light  Company . . 

City  of  Detroit.  Public  Lighting  Commission . J 

Wisconsin  Public  Service  Corporation . 

Atlantic  C'itv  Electric  C'ompany . . . 

Central  Hudson  Gas  6c  Electric  C'orporation . 


Sioux  City  Gas  &  Electric  Co.,  Iowa  Pub.  Serv.  Co.  System.. 

C'entral  Illinois  Light  Company . 

Southwestern  Gas  6c  Electric  Company . 

Moline-Rock  Island  Manufacturing  Company . 

Public  Service  Company  of  New  Hampshire . 
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Canada 

n  vd-o- V|or»r)r  Power  C'ommission  of  Ontario*. 
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82,800! 

101,000 


^3,( 


101,000 


96.000 


91,235 


67,000 


68,000 

148.000 


54,567 

68,000 


56,580 


36.500 

55.500 


52,820 


53,370 

55,270 

54,500 

51,600 

54,200 


55,000 

68,570 

50,300 

54,500 


65,300 


56,000 


47,000 


50,000 

53,000 


49,000 

54,100 

47,500 


47,200 

35,630 

68,000 


38,200 


41,380 

40,000 


31,390 

42,500 

43,600 


36,000 


28,700 

28,000 


41,000 


29,800 


23,500 


943,710 


Nov,  25 
Apr.  2 


476,000,000 

468,679,050 


54,300 


ic) 

105,100 

(b) 

123.700 

Dec.  17 


494,805,982 

514.989.108 


.  . .  .  ...  1 

388.871, 32C 

1  44.4001 

Dec.  2  1 

338.2 15.60C 

1  38.600|  .  . 

1 

yj,  luu 

i\ov.  z5 

*t/o,000,uuu 

123,230 

Apr.  2 

468,679,050 

95,823 

May  8 

456,913,135 

444  904  828 

99,070 

44|!309!468 

98,405 

Sept.  19 

440,721,000 

59,800 

Nov.  8 

396,238,000 

115,000 

Dec.  8 

388,312,942 

78,008 

Oct.  17 

387,454,655 

89,000 

Dec.  9 

384,812,680 

78,600 

374,997,370 

90,200 

Jan.  14 

374,034,000 

68,740 

370,866,979 

87,500 

Nov.  25 

366,474,373 

iR)  85,362 

(  R)  Mar.  1 8 

353,427,808 

70,100 

Dec.  16 

350,484,000 

Dec.  1 1 

348,598,452 

66,100 

July  31 

331,538,000 

73,682 

Dec.  16 

331,467,254 

65,000 

Nov.  19 

320,411,600 

145,092 

May  8 

306,119,200 

69,200 

Dec.  30 

295,981,170 

71,000 

Jan. 

294,445,800 

52,000 

June  24 

293,365,397 

67,600 

Nov.  25 

292,252,317 

51,400 

July  29 

292,135,954 

56,482 

Dec.  23 

283,625,262 

Dec.  8 

283,365,700 

Jan.  30 

279,155,000 

54,160 

Dec.  10 

278,947,541 

68,629 

278,846,277 

52,464 

Jan.  29 

277,437,821 

Mav  24 

276,816,917 

55,270 

Aug.  8 

276,668,160 

52,500 

Jan.  8 

271,396,600 

50,000 

Oct.  10 

268,900,823 

52,800 

Oct.  II 

268,724,289 

53,000 

Nov.  17 

254,074,415 

68,570 

252,292,869 

50,100 

Oct.  21 

243,323,574 

Jan.  9 

238.979,012 

45,000 

May  14 

232,425,502 

41,140 

231,817,948 

49,600 

Mar.  19 

224,158,905 

64,900 

Dec.  24 

222,301,296 

42,775 

Jan. 

220,440,374 

53,000 

Dec.  1 5 

215,889,590 

67,940 

Mar.  3 

207,310,965 

44,700 

Jan.  27 

206,514,320 

48,300 

Aug.  26 

205,587,325 

July  5 

201,758,000 

50,000 

Jan.  18 

195,689,541 

48,000 

July  3 

195,429,828 

53,000 

Jan.  14 

195,293,9001 

44,400 

Nov.  25 

193,392,263 

38,000 

189  781  760 

42,500 

Nov.  1  7 

I83!658!907 

49,815 

Nov.  25 

183,442,323 

47,000 

Jan.  13 

179,709,699 

Sept.  24 

178,992,370 

65,100 

Oct.  7 

178,976,937 

37,400 

178,538,313 

42,500 

175,304,555 

37,500 

Feb.  12 

171,834,023 

474  HQI 

40,000 

May  1 

157,500,686 

39,700 

Dec.  23 

157,222,444 

Apr.  15 

146,368,000 

40,000 

Dec.  22 

144,902,031 

43,220 

Dec.  9 

143,380,401 

142  532  297 

31,500 

Dec.  5 

I42!486!580 

28,700 

June  27 

142,385,334 

24,755 

Jan.  27 

139,618,715 

31,000 

Oct.  II 

138,781,877 

27,880 

Feb.  26 

137,457,239 

28,000 

Nov.  3 

129,331,051 

40,000 

Dec.  2 

129,087,117 

1  7Q  PR^  ^RQ 

27,150 

Dec.  9 

127,822,014 

iR) 

iR) 

124,014,684 

123  61 1  405 

26,900 

May  13 

121,419,692 

25,000 

Oct.  28 

118,703,271 

27,912 

Sept. 

1  15,634,958 

23,144 

Sept.  10 

114,480,898 

113  823  000 

. 

24,000 

Dec.  1 6 

112,612,701 

Feb.  21 

103,891,909 

07  tni  R7n  7RR 

937,320 

Nov.  28 

5,077,430,835 

56,400 
SR  7nn 


76,600 


76,6001 


Dec.  4 


J4,30ui 

53,400 


52,150 

50,800 

50,300 

50,300 

45,2001 


44,300 

44,200] 

43,480 

42,800 

42,7a0i 


42.300 

41.800 

40.300 
40,000| 

39.800 


37,800 

37,800 

36,500 

34,900 

33,790 


33,600 

33,500 

33,300 

33.300 

32.300 


32,300l 

31,860: 

3l,800ij 

31,800] 

31,700 


31,400 

31,500 

30,980 

30,700 

30,700 


29,000 

28,800 

27,700 

27,280] 

26.490 


26,400 

25.600 
25,375 
25,100 

24.600 


(.4) 


(i) 


23,600 

23,500 

23,400 

22,900 

22,300 


22.300 

22,300] 

22,100 

21,650 

20,950 


20,900 

20,500 

20,400 

20,400 

20,380 


19,950 

19,600 

18,650 

17,990 

17,900 


(0 


16,700 

16,500 

16,350 

16,250 

16,250 


16,250 

15,940 

15,840 

15,700 

14,760 


14,700 

14,700 

14,590 

14,150 

I4,I00| 


13.860 

13,550 

13,200 

13,070 

13,000 


I2,850| 

11,850 


580,000 


90,000 

91,523 

90,000 


12,000 


47,335 


116,260 


70,000 

48,998 

61,000 


50,600 


76,500 

58,200 


46,315 

42,800 


56.650 

47,000 


55,000 

60,000 

51,550 

53,400 


41,000 
58!  200 


47,000 

50,400 

48,000 

56,500 
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(b) 

(o) 
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ib) 
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58,800 
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45,300 


55,000 

41,000 


42,400 

40,900 


40,480 


23,620 

Vusio 

37!666 


31,200 

29,400 
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i>ec. 

1/ 

iv4,6o3,yo^ 

123,700  (0) 

Sept. 

514,989,108 

87,736  M 

May 

427,848,189 

377,746,958 

93,170  .  . 

424,300,963 

102,780  (0) 

Sept. 

442,818,000 

55,900  (0) 

Dec. 

17 

362,855,320 

90,000 

Dec. 

30 

304,100,629 

83,023 

Dec. 

17 

393,506,327 

80,000 

Oct. 

10 

364,959,930 

82,800  .  . 

388.871,320 

101,000 

Dec. 

2 

338,215,600 

66,928  (n) 

Dec. 

11 

334,913,629 

86,300 

Dec. 

10 

367,912,947 

364,412,911 

68,000  (o) 

Jan. 

345,847,000 

328,598,520 

310,955,000 

72,453 (0) 

Dec. 

17 

319,607,394 

55,000  (0) 

July 

265,901,500 

112,500 

Aug.  24 

171,681,600 

53,045  (0) 

Oct. 

2 

270.606,693 

70,000 

Dec. 

315,558,310 

47,000 

lune 

24 

273,182,834 

60,784 

Dec. 

16 

296,527,833 

55,800 

July 

8 

300,320,585 

50,200 

Dec. 

24 

216.503,601 

Dec. 

288,417,200 

Dec. 

31 

240.508,000 

56,000  (0) 

Dec. 

286.529,056 

61,175  ..  . 

303,769,447 

54,820  (0) 

Dec. 

292.759,162 

May 

15 

188,665,617 

. Aug. 

239,756.655 

62,400  (0) 

Nov. 

284,354.000 

55,000 

Oct. 

30 

246.321.037 

Oct. 

15 

255,220,126 

54,300 

Feb. 

12 

255,771.531 

240,724,354 

50,300 

Mar. 

3 

237,817,248 

51,600 

Dec. 

20 

238.200.935 

39,000 

Oct. 

9 

246.515.315 

60,600  lo) 

Apr. 

24 

258,682,003! 

48,000 

Sept. 

7 

197,097,106 

251.759,000 

55,400  (0) 

Sept. 

199.099.200 

59,208^) 

Feb. 

202.110,030 

44,000l . .  . 

190,900,800 

Nov. 

26 

176,194,115 

. i 

Aug. 

17 

184,172,000! 

55,400, 

Apr. 

21 

200,566,867! 

1 

45,000;.  0) 

Dec. 

182,112.000 

58,000 

Dec. 

10 

219,020,744 

Dec. 

23 

198.179.340! 

42,500  ^n) 

Nov. 

12 

172.539,101; 

55,515 

Dec. 

2 

207,701.144 

Dec. 

2 

185,639,011 

33,000 

Dec. 

17 

170.887,397 

53,200 

Sept.  12 

162,129,679 

Dec. 

20 

180,016,985 

40,500 

Dec. 

162.477.080 

39,400 

Dec. 

12 

177,338,443 

149,696,794 

40,000 

Dec. 

11 

16<206.522 

May 

2 

145,405,000 

41,940 

Dec. 

10 

144,364,260 

31,800 

Nov. 

13 

128,665,860 

27,800  (n) 

Oct. 

23 

122,992,015 

. 

25,508  (o)  Oct. 
29,700  Dec.  1 1 

29,400  Dec.  5 

26,810  Dec.  17 

‘23,236  (n)"  Dec.  '7’ 


30,300  . 

23,065  (o)  Dec. 


103,748,759 

134,571,700! 

127,820,205 

115,530,335 

143,058,177 

103,802,181 

126,624,123 

112,617,618 

136,213,088 

H6,7'4‘5‘,731 
111,870,280 
119,716,000 


100,020  (n)  Dec.  14 

. (J)  Aug. 

'84,205  (o)‘ '  Dec.  ' 
. (^)  Sept. 

52.500  (n)  Dec.  17 

81.500  Dec.  27 
75,290  Nov.  19 
75,000  Dec.  4 
76,600  Dec.  4 


52,094  . 

66,300  (0)  Nov. 

. (A)  Dec. 


.  Dec.  12 

. (J)  Sept. 

120,600  Feb.  14 

53,200  Dec.  20 

60,000  Dec.  18 

35,204  S.  5;  (n)  D.  20 

‘51,966  (n)  “jul'y  ‘24  “ 
45,150  Dec.  24 

34,500  (B)  Dec.  3 

.  Dec.  14 

. (.'/)  Dec. 

35,628  (0)  Feb. 

. (^)  Aug. 

.  June  4 

34,845  (0)  Nov. 

. (J)  Dec. 

53,000  July  3 

46,000  (0)  Oct. 

49,000  Dec.  19 

39,910  M  July 
45,800  Oct.  30 


44,220  fo)  Dec. 

.  Aug.  8 

50,000  Dec.  29 

. (.7)  Dec.  21 

. (^)  Jan. 

.  Aug.  28 

53,000  Nov.  2 

. (J)  Dec. 

56,000  Dec.  20 

. I  Dec.  2 1 

36,000  . 

54,970  (0)  Dec.  20 

.  Sept.  21 

54,800  Dec.  31 

40,000  Dec.  1 7 


()  (K) 

31,790  (0)  Nov. 
34,750  Oct.  17 


Mar.  13 
De‘c‘.‘i7‘ 
Nov.  26 


23.500  Jan.  4 

30.500  Dec.  3 


c)  33,200 
29,000 


\b)  51,792 

i  31,900 

!l(n)  27,620 


Dec.  20 
Nov  14 


97,101.320,2881 


937,320  Nov  28  I  5,077,430,8351  580,000f  857,950  {M) 

.  Apr.  24  3,226,01 4.549j  368.000| . (^) 

•Q  ,  ^  ,  .  '  or  ;  ..1  I  rr 

I09  t  o*  Cleveiand,  »>ivision  o«  *  lower . «  |oy 

no  *  I3es  Moines  Electric  Eight  Company . f  |I0 


847,710 

538,300 


Dec.  1 2 
Sept.  18 

O 


5,071,853,732 

3,726,436,341 

■>  OOP  •’00  .jCO 


Blackstonc  Valiev  (ias  i  Electric  Company .  1 1 1 

San  Diego  Consolidated  (ias  &  Electric  Company .  ||2 

I  ampa  F.lectric  Company .  113 

Broad  River  Power  Company .  114 

Indiana  Service  Corporation .  115 


Nov.  25 
Jan.  13 
Sept.  24 
Oct.  7 


Sioux  City  (ias  &  Electric  Co.,  Iowa  Pub.  Serv.  Co.  System...  ||6 

Central  Illinois  Eight  Compatn’ .  117 

Southwestern  (ias  &  P.lectric  Company .  118 

Moline-Rock  Island  Manufacturing  Company .  ||9 

Public  Service  Company  of  New  Hampshire .  |20 


Feb.  12 


May  1 
Dec.  23 


Indiana  General  Service  Company .  121 

Jersey  Central  Power  &  Light  Company .  |22 

Cumberland  County  Power  &  Light  Company .  |23 

Interstate  Power  Company  System .  124 

Staten  Island  Edison  Corporation .  125 


Apr.  15 
Dec.  22 
Dec.  9 


126  i  Kansas  Power  ic  Eight  Company’ .  |  126 

127  I  The  Connecticut  Power  Company . I  I27 

128  I  Mississippi  Power  &  Eight  Company . |  |28 

129  I  Delaware  Power  fie  Eight  ^Company . I  129 

130  I  Salem  Electric  Lighting  Company . |  130 


June  27 
Jan.  27 
Oct.  11 
Feb.  26 
Nov.  3 


Luzerne  Countv  (ias  fie  F.lectric  Corporation .  |31 

Terre  Haute,  Indianapolis  fie  Eastern  Traction  Company .  132 

United  Power  fie  Eight  Corporation  (of  Kansas) .  |33 

Erie  Lighting  Company .  134 

Mountain  States  Power  Company .  135 


Dec.  2 


27,150 

(R) 


Dec.  9 

(R) 


129,087,117 

129,083,389 

127,822,014 

124,014,684 

123,611,405 


South  Carolina  Power  Company . I  |36 

Wisconsin  Valley  Electric  Company . |  |37 

Mississippi  Power  Company . |  138 

Tennessee  Public  Service  Company* . I  139 

Wheeling  Electric  Company . j  140 


141  El  Paso  Electric  Company . . .  ]4I 

142  Florida  Power  Corporation  and  Subsidiaries .  |42 


26,900 

May  1 3 

29,800 

25,000 

Oct.  28 

27,912 

Sept. 

23,500 

23,144 

Sept.  10 

25,125 

24,000 

Dec.  1 6 

25,300 

Feb.  21 

121,419,692 

118,703,271 

115,634,958 

114,480,898 

113,823,000 


l  otal  (C) . 


Canada 

Hydro-Electric  Power  Commission  of  Ontario* .  I 

I  he  Shawinigan  Water  fie  Power  Company .  2 

Canadian  Hydro-Electric  Corporation,  Ltd.  System .  3 

Duke-I*rice  Power  Company,  Ltd . .  4 

Montreal  Light,  Heat  fie  Power  Consolidated .  5 


Canadian  Niagara  Power  Company,  Ltd .  6 

West  Kootenay  Power  fie  Light  Company,  Ltd .  7 

W'innipeg  Fdectric  Company  (/) .  8 

British  Columbia  Electric  Railway  Company,  Ltd.  (D) .  9 

City  of  Winnipeg  Hydro-Electric  System .  10 


Canada  Northern  Power  Corporation,  Ltd.  System .  II 

Southern  Canada  Power  Company,  Ltd .  12 

The  Nova  Scotia  Power  Commission .  13 

Calgary  Power  Company,  Ltd .  14 

Montreal  Island  Power  Company’ .  15 


943,710 

937,320 

Nov  28 

545,600 

Apr.  24 

451,700 

450,000 

Nov.  6 

341,000 

341,000 

Dec.  4 

312,075 

310,000 

Nov.  26 

83,700 

Nov.  3 

121,500 

119,750 

Dec.  22 

104,000 

100,200 

Dec.  1 6 

89,223 

Jan.  2 

51,680 

50,000 

Dec.  10 

40,800 

Mar.  13 

44,860 

41,225 

41,000 

Dec.  1 

Mexico 

The  Mexican  Light  fie  Power  Company,  Ltd.  and  Subsidiaries. 
Cia.  Agricola  y  de  Fuerza  Electrica  del  Rio  Conchos,  S.  A... 

The  (juanaiuato  Power  fie  Electric  Company . 

Puebla  Tramway,  Light  fit  Power  Company . 


121,485|  Dec.  10  | 

1930  Data  not  available. 
1930  Data  not  available. 
1930  Data  not  available. 


Electric  Railways  and  Electrified  Railroads 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 


Chicago  Surface  Lines . . 

Williamsburgh  Power  Plant  Corporation  (B.  M.  T.) . 

Philadelphia  Rapid  Transit  Company . . . . .  . .  . 

The  Pennsylvania  Railroad  (Long  Island  City  Gen.  Station). 


115,000 


303,400 

197,574 

170,000 

111,750 

86,800 


Dec.  17 
Feb.  14 
Dec.  16 
J^an.  30 
Dec.  30 


Boston  Elevated  Railway.. . 

The  New  York  Central  Railroad  Company . 

The  New  York,  New  Haven  fit  Hartford  Railroad  Company . 

St.  Louis  Public  Service  Company . 

Pacific  Electric  Railway  Company . 


108,108 

85,400 


103,194 

71,600 

43,000 

57,395 

48,000 


Feb.  1 7  (f) 

Dec.  30 


Mar.  28 
Jan.  8 


112,612,701 

103,891,909 


97,101,320,288 


5,077,430,835 

3,226,014,549 

2,525,560,158 

2,012,869,376 

1,650,636,536 


614.411.500 
599,257,403 

598.508.500 
437,731,126 
414,195,787 


367,130,780 

170,619,052 

151,414,019 

139,302,262 

105,805,180 


'fVnrt, 

11 

|iE 

rMitz 

U' 

iriilif 

Twin  City  Rapid  Transit  Company . 

Norfolk  fic  Western  Railway  Company . . 

Chicago,  Milwaukee,  St.  Paul  fic  Pacific  Railroad  Company. 
The  Connecticut  Company . 


Jan.  31 


Jan.  30 


4,765,177,879 


*Certain  company  names  in  last  year’s  table  do  not  appear 
in  this.  The  causes  are  (1)  change  of  name;  (2)  absorp¬ 
tion  or  merger  into  another  system;  (3)  inclusion  without  loss 
of  corporate  identity  in  a  system  comprising  units  formerly 
separate.  The  following  list  gives  the  former  names  and  the 
names  under  which  the  operations  are  now  included,  minor 
changes  of  name  being  omitted: 


Columbus  Electric  fic  Power  Co.  and  Subsidiaries. 
Georgia  Power  Co.  and  Subsidiaries. 

The  Connecticut  Light  fic  Power  Co. 

The  Connecticut  Electric  Service  Co.  System. 
Edison  Electric  Co.  of  Lancaster.  Pa. 

Pennsylvania  Power  W  Light  Co. 

Kentucky  fit  West  V'irginia  Power  Co.,  Inc. 
Appalachian  Electric  Power  Co. 


Knoxville  Power  fic  Light  Co. 

Tennessee  Public  Service  Co. 

Lansing,  Mich.,  Board  of  Water  fic  Elec.  Light  Commissioners. 

Output  in  1930  under  100,000,000  kw.-hr. 

The  North  American  Co.  System  (California  Group). 

P acific  Gas  W  Electric  Co.  and  Associated  Companies. 
Northern  Ohio  Power  fic  Light  Co. 

The  Pennsylvania-Ohio  Power  fic  Light  Co. 

Ohio  Edison  Co. 

Portland  Electric  Power  Co. 

Portland  General  Electric  Co. 

Potomac  Electric  Power  Co. 

The  N orth  American  Co.  System  {District  of  Columbia  Group). 
State  Line  Generating  Co. 

Chicago  District  Electric  Generating  Corp. 


Canada 

Dominion  Power  fic  Transmission  Co.,  Ltd. 
Hydro-Electric  Power  Commission  of  Ontario. 
Electric  Railways  and  Electrified  Rail 
Kansas  City  Public  Service  Co. 

Operations  included  in  Kansas  City  Power  lA  Lig 
The  Virginian  Railway  Co. 

Output  in  1930  under  100,000,000  kw.-hr. 

(a)  Actual  over  thirty-minute  period. 

(fi)  Actual  over  one-hour  period. 

(f)  Estimated  over  one-hour  period. 

(d)  Includes  12,500  kw.  joint  operation  with  Co 
Edison  Co. 

(z)  Capacity  of  major  generating  plants  74,265  k 
(J)  Includes  24,239,872  kw.-hr.  joint  operation  wi 
wealth  Edison  Co. 


4,429,404,096 

3,409,717,522 

1.797.239.606 

_ 

Dec.  23 

o 

o 

Nov.  12 

55,515 

Dec.  2 

Dec.  2 

33,000 

Dec.  1 7 

53,200 

Sept.  12 

Dec.  20 

40,500 

Dec. 

39,400 

Dec.  12 

40,000 

Dec.  11 

.  May  2 

41,940 

Dec.  10 

31,800 

Nov.  13 

27,800  («) 

Oct.  23 

25,508  (o) 

Oct. 

29,700 

Dec.  11 

29,400 

Dec.  5 

26,810 

Dec.  17 

23,230  (n) 

Dec.  7 

351,0001 


Dec.  12 
Sept.  18 
Oct.  25 
Sept.  24 
Nov.  19 


74,800  (n)  Nov.  26 
124,200  Jan.  4 
94,000  (p)  Nov.  25 
.  Dec.  3 


Feb.  23 
Nov.  27 


Nov.  25 


GM 


fiini 

[illHlI 


(o)  Dec.  6 
July  21 
(o)  Dec. 
June  20 


(n)  Dec.  12 

(o)  Feb.  19 
Dec.  1 2 

(n)  Jan.  14 
(B)  Jan.  29 

Jan.  29 
Dec.  23 


I;{| 

IT 

5,071,853,732 

3,726,436,341 

2,090,788,460 

2,093,829,000 

1,568,864,226 

632.26r.900 

539,626,687 

703,982,200 

418,075,320 

445,579,835 

347,797,680 

149,105,920 


126.876,336 


641,828,127 

141,967,487 

107,111,000 

104,808,000 


1,217,047,463 

664,908,358 

599,442,974 

384,076,143 

343,646,828 

247,473,090 

247,599,220 

209,370,023 


Jan.  17 


182,813,761 

140,190,412 

134,368,264 

156,186,340 

120,427,038 


85 

Dec.  8 

1  3,29 

02 

Nov.  24 

2,42 

802,245  (M) 
532,945 
286,000 
321,000 
279,250  ..  .. 


794,430 

532,945 

280,000 

315,000 


Dec.  20 
Nov.  13 
Dec.  28 
Nov.  12 
Nov.  26 


130,500 

98,200 

76,290 


39,700  (n)  Oct.  7 
129,000  Dec.  4  and  19 
94,600  Dec.  18 
74,940  Dec.  5 

45,000  Nov.  17 
.  Oct.  31 


4,429,404,096 

3,409,717,522 

1,297,239,606 

2,096,903,000 

1,450,484,998 


621,423,800  ..  . 
516,071,474  fn) 
654,491,510 
390,564,500  (p) 
400,668,600 

343,930,010 
146,233,060  (n) 


746,275 

420,300 


4,133,501,842 

3,021,201,950 


711,22( 

392,330 


256,760 


Dec.  14 


65,600  (n)  Aug.  1 1 
112,000  Nov.  10 
87,400  Dec.  21 
75,834  Dec.  13 

43,690  Dec.  22 
26,300  (n)  Nov.  10 


1,719,820,588 

1,354,895,244 

604.597.700 
476,999,10 
511,103,20 

350.402.700 
358,371,100 

305,413,945 

125,319,394 


104,577,805 


107,608 

24,500 


.  Dec.  28 

23,600  Dec.  7 


146,300 
’  991606  (o) 


298,760  («)  Mar.  6 
195,730  Dec.  20 
150,000  Feb.  6 
110,071  (n)  Dec.  21 
87,700  (B)  Dec.  8 


Mar.  9 
(o)  Jan.  3 


94,49: 
73,00- 
(G)  43,00’ 


to. 

Railroads 

Light  Co. 


h  Commonwealth 
265  kw. 

on  with  Common- 


(g)  Over  ten-minute  period.  Electric  only.  Does  not  include 
41,000  kw.  hydraulic. 

(A)  Estimated  over  fifteen-minute  period,  (t)  Estimated. 

(k)  Kva.  (/)  For  Texas  Division,  (m)  Over  fifteen-minute 

period,  (n)  Over  thirty-minute  period,  (o)  Over  one- 
hour  period,  (p)  Estimated  over  ten-minute  period. 
(q)  Over  eight-hour  period. 

(r)  Output  measured  on  d.c.  side. 

(r)  On  same  method  of  accounting  for  energy  transferred  be¬ 
tween  districts  as  in  1927,  output  in  1926  would  be 
225,812,630  kw.-hr. 

(/I)  Duration  of  peak  not  specified. 

(B)  Over  five-minute  period. 

(C)  Canadian  Niagara  Power  Co.,  Ltd.,  (see  Canada),  in¬ 
cluded  in  Niagara  Hudson  Power  Corp.  System,  also 
St.  Lawrence  Power  Co.,  Ltd.,  (Canada). 


(D)  Lower  mainland  system  only. 

(£)  Includes  Kentucky  &  West  Virginia  Power  Co.,  Inc.,  and 
Kingsport  Utilities,  Inc.,  in  1930. 

{F)  A.-c.  output.  Prior  to  1930  the  output  given  is  kw.-hr. 
generated  as  d.c.  or  after  conversion  to  d.c. 

(C)  On  generating  plant  only. 

(^0  Includes  1930,  1929  and  1928,  New  York  Edison  Co., 
Brooklyn  Edison  Co.,  Inc.,  New  York  &  Queens  Electric 
Light  &  Power  Co.,  United  Electric  Light  U  Power  Co. 
and  Yonkers  Electric  Light  &  Power  Co.  In  1927  also  in¬ 
cluded  Westchester  Lighting  Co.,  Northern  Westchester 
Lighting  Co.,  Peekskill  Lighting  &  Railroad  Co.  and 
Bronx  Gas  &  Electric  Co.  but  not  Brooklyn  Edison  Co., 
Inc.  (see  also  Supplement  of  April  30,  1927). 

(I)  Covers  the  period  July  1  to  December  31. 

(J)  Includes  Manitoba  Power  Co.,  Ltd. 


(K)  Peak  included  in  Illinois  Electr: 

(L)  Not  comparable  with  previous 

(A/)  Over  twenty-minute  period. 

(N)  25-cycle,  18,300  instantaneous 
60-cycle,  49,000  instantaneous 

(O)  Operations  for  1930,  1929,  192: 
port  and  New  Haven  division 
port  division  only. 

(P)  Includes  Metropolitan  Edison 
Light  Co.,  and  Maryland  PubI 
1929  also  includes  Bangor  (Pa.) 

(Q)  Converted  a.c.  measured  on  d. 

(R)  Joint  one-hour  peak  with  Er 
under  Pennsylvania  Electric  CV 

(S)  Includes  the  Southern  Sierras 


33,7001 


174,146,6771 


Oct. 

II 

Feb. 

26 

Nov. 

3 

Dec. 

2 

Dec. 

9 

Oct.  28 


Dec.  16 
Feb.  21 


4,765,177,879 


0£ 

.  :.  ..[ 

38,366 

Dec.  23 

42,500 

( n)  Nov.  12 

(h)  55,515 

Dec.  2 

M 

45,300 

Dec.  2 

f  " 

■  a 

’33,000 

Dec.  17 

11 

(t)  55,000 

(c)  53,200 

Sept.  12 

;i 

41,000 

Dec.  20 

42,400 

40,500 

Dec. 

1 

40,900 

39,400 

Dec.  12 

1 

40,480 

40,000 

Dec.  II 

1 

23,620 

May  2 

857,950  (A/)  847,710 

. (g)  538,300 

395,000  387,000 

351,000  351,000 

292,020  . 


Dec.  12 
Sept.  18 
Oct.  25 
Sept.  24 
Nov.  19 


125,400 
98,900  (f) 
73,400  . .  . 


74,800  (n)  Nov.  26 
124,200  Jan.  4 
94,000  ip)  Nov.  25 
.  Dec.  3 


46,000  Feb.  23 

31,000  Nov.  27 


Nov.  25 


77,800  . (o) 


11 1,140  (o)  Dec.  6 
22,000  July  21 
18,134(o)  Dec. 
.  June  20 


140,000  . (a) 

71.200  . (o) 

70,600  (o)  154,100 

41,800  . 

39.200  (5)  104,000  (o) 


304,460  (n)  Dec.  12 
200,698  (o)  Feb.  19 
159,000  Dec.  12 
116,162  (n)  Jan.  14 
89,800(5)  Jan.  29 


198,179,3401 

172,539,101 


207,701,144 

185,639,011 

170,887,397 

162,129,679 

180,016,985 


162,477,080 

177,338,443 

149,696,794 

164,206,522 


41,510 

41,940 

Dec.  1 0 

37,000 

31,800 

Nov.  13 

27,800 

(nj  Oct.  23 

(0)  25,508 

('/)  Oct. 

31,200 

29,700 

Dec.  II 

29,400 

29,400 

Dec.  5 

29,610 

26,810 

Dec.  17 

23,230 

(n)  Dec.  7 

37,300 

29,440 

30,300 

(0)  23,065 

(0)  bee. 

145,405,000 

144,364,260 

128,665,866 

122,992,015 


103,748,759 

134,571,700 

127,820,205 


115,530,335 

143,058,177 

103,802,181 

126,624,123 

112,617,618 


136,213,088 


116,745,731 

111,870,280 

119,716,000 


5,071,853,732 

3,726,436,341 

2,090,788,460 

2,093,829,000 

1,568,864,226 


632,261,900 

539,626,687 

703,982,200 

418,075,320 

445,579,835 


347,797,680 

149,105,920 


126,876,336 


641,828,127 

141,967,487 

107,111,000 

104,808,000 


1,217,047,463 

664,908,358 

599,442,974 

384,076,148 

343,646,828 


95,755 
86,500  (m) 
. (o) 


Jan.  29 
Dec.  23 


247,473,090 

247,599,220 

209,370,023 


182,813,761 


140,190,412 

134,368,264 

156,186,340 

120,427,038 


31,720 

(»•)  60,000 
45,000 


(A) 

35’636 


802,245  (A/)  794,430 


532,945 

286,000 

321,000 

279,250 


532,945 

280,000 

315,000 


Dec.  20 
Nov.  13 
Dec.  28 
Nov.  12 
Nov.  26 


130,500 

98,200 

76,290 


39,700  (n)  Oct.  7 
129,000  Dec.  4  and  19 
94,600  Dec.  18 
74,940  Dec.  5 


45,000  Nov.  17 
.  Oct.  31 


Dec.  3 


107,608 

24,500 


.  Dec.  28 

23,600  Dec.  7 


146,300 

’  99,6661(0) 


(a)  298,760  (n)  Mar.  6 

(o)  195,730  Dec.  20 

150,000  Feb.  6 
110,071  (n)  Dec.  21 
(o)  87,700  (.&)  Dec.  8 


95,937  (j?) 
80,000  (c) 
. (c) 


91,576  Mar.  9 
68,286  (o)  Jan.  3 
40,750  . 


Aug.  15 


Iter  &[  Elec.  Light  Commissioners. 
H)(),(XX)  ktc.-hr. 

•■item  (California  Group). 
ind  Associated  Companies. 
ht  Co. 

bV'r  it  Light  Co. 


ystem  {District  of  Columbia  Group), 
nerstinc  Corp, 


Canada 

Dominion  Power  &  Transmission  Co.,  Ltd. 

Hydro-Electric  Power  Commission  of  Ontario. 

Electric  Railways  and  EIectri6ed  Railroads 
Kansas  City  Public  Service  Co. 

Operations  included  in  Kansas  City  Power  li  Light  Co. 

The  Virginian  Railway  Co. 

Output  in  1930  under  100,(XX),0(X)  kw.-hr. 

(a)  Actual  over  thirty-minute  period. 

(i)  Actual  over  one-hour  period. 

(c)  Estimated  over  one-hour  period. 

(d)  Includes  12,5(X)  kw.  Joint  operation  with  Commonwealth 
Edison  Co. 

(e)  Capacity  of  major  generating  plants  74,265  kw. 

(/)  Includes  24,239,872  kw.-hr.  joint  operation  with  Common¬ 
wealth  Edison  Co. 


(g)  Over  ten-minute  period.  Electric  only.  Does  not  include 
41,000  kw.  hydraulic. 

(h)  Estimated  over  fifteen-minute  period,  (i)  Estimated. 

(i)  Kva.  (/)  For  Texas  Division,  (m)  Over  fifteen-minute 
period,  (n)  Over  thirty-minute  period,  (o)  Over  one- 
hour  period,  (p)  Estimated  over  ten-minute  period. 
(?)  Over  eight-hour  period. 

(r)  Output  measured  on  d.c.  side. 

(s)  On  same  method  of  accounting  for  energy  transferred  be¬ 
tween  districts  as  in  1927,  output  in  1926  would  be 
225,812,630  kw.-hr. 

(A)  Duration  of  peak  not  specified. 

(B)  Over  five-minute  period. 

(C)  Canadian  Niagara  Power  Co.,  Ltd.,  (see  Canada),  in¬ 
cluded  in  Niagara  Hudson  Power  Corp.  System,  also 
St.  Lawrence  Power  Co.,  Ltd.,  (Canada). 


(D)  Lower  mainlanc 
(£)  Includes  Kentu 
Kingsport  Utili 
(P)  A.-c.  output. 

generated  as  d.( 
(G)  On  generating  p 
(ff)  Includes  1930, 
Brooklyn  Edisc 
Light  &  Power 
and  Yonkers  El 
eluded  Westch( 
Lighting  Co., 
Bronx  Gas  &  E 
Inc.  (see  also  Si 
(/)  Covers  the  peri< 
(/)  Includes  Manit 


\j)  inciuaes  ivianitoDa  rower  i^o.,  L.td. 


(o;  Includes  the  Southern  hierras 


33,7661 

40,000 

(c)  52,200 

Dec.  19  1 

[0)  Dec.  7 

25,340 

Jan.  1 

34,000 

Nov.  30 

31,727 

Dec.  1 5 

31,570 

Nov.  28 

24,600 

Nov.  20 

in)  30,580 

29,000 

Feb.  16 

(0)  25,000 

27,000 

(0)  Dec.  21 

Dec.  16 

1 

1 

1 

(n)  19,666 

(n)  Oct. 

1 

1 

Q 

1 

>  746,275 

!  420,300 

)j . 

Dec.  1 
Oct.  18 

)| . 

1  256,760 

)j . 

Dec.  14 

t(n)  65,600 

)  112,000 

)(p)  87,400 

}  75,834 

)  43,690 

)  (n)  26,300 

(n)  Aug.  1 1 
Nov.  10 
Dec.  21 
Dec.  13 

Dec.  22 
(n)  Nov.  10 

5 . 

(o)  Nov. 

(o)  Feb.  26 


(n)  Jan.  27 
Jan.  3 
Dec.  9 

(n)  120,31 81(n)  Jan.  II 

(B)  Dec.  9 

Jan.  26 

'  'Nov.ii' 

Apr.  6 

(o)  Dec.  6 


Nov.  19 
Dec.  9 


252,000  Nov.  22 


Dec.  I 
Dec.  1 6 
Dec.  20 


264,000 

138,100 


Jan.  28 
Dec.  14 
Jan.  29 
Jan.  28 


Jan.  29 
Dec.  27 
Dec.  1 6 

Dec. ’22' 


.  (n)  Jan.  19 

38,500  Oct.  30 

!!!'.!!  (0)  ’Fe’bi’io 


594,046,265  (n) 
137,I49,40M..  . 


1,063,717,242  (n) 
581,706,072  (i) 
542,141,625  (o) 
390,915,742  (n) 
286,533,764 

257,696,595 
205,649,6081  (t) 
209,658,870 

’  i87,'975',i48l(o) 

140,216,985  (n) 
106,426,752  .. 
138,083,293  .. 
115,769,700  .. 


276,380 


Dec.  8 
Nov.  24 


Dec.  9 


Jan. 
Dec.  22 
Dec.  3 1 


Feb.  27 
Dec.  23 


Dec.  28 
Dec.  10 

Dec.' 15 


nland  system  only. 

Kentucky  &  West  Virginia  Power  Co.,  Inc.,  and 
Utilities,  Inc.,  in  1930. 

ut.  Prior  to  1930  the  output  given  is  kw.-hr. 
as  d.c.  or  after  conversion  to  d.c. 

;ing  plant  only. 

1930,  1929  and  1928,  New  York  Edison  Co., 
Edison  Co.,  Inc.,  New  York  &  Queens  Electric 
'ower  Co.,  United  Electric  Light  &  Power  Co. 
irs  Electric  Light  &  Power  Co.  In  1927  also  in- 
:stche8ter  Lighting  Co.,  Northern  Westchester 
Co.,  Peekskill  Lighting  &  Railroad  Co.  and 
I  &  Electric  Co.  but  not  Brooklyn  Edison  Co., 
Iso  Supplement  of  April  30,  1927). 
period  July  1  to  December  31. 
lanitoba  Power  Co.,  Ltd. 


(JT)  Peak  included  in  Illinois  Electric  Power  Co. 

(L)  Not  comparable  with  previous  years  because  of  merger. 

(A/)  Over  twenty-minute  period. 

(AO  25-cycle,  18,300  instantaneous,  18,000  half-hour  May  11; 
60-cycIe,  49,000  instantaneous,  48,500  half-hour  Dec.  19. 

(0)  Operations  for  1930,  1929,  1928  and  1927  include  Bridge¬ 
port  and  New  Haven  divisions;  1926  figures  for  Brildge 
port  division  only. 

(/*)  Includes  Metropolitan  Edison  Co.,  New  Jersey  Power  & 
Light  Co.,  and  Maryland  Public  Service  Co.;  in  1930  and 
1929  also  includes  Bangor  (Pa.)  Electric  Co. 

(Q)  Converted  a.c.  measured  on  d.c.  side;  plus  generated  d.c* 

(R)  Joint  one-hour  peak  with  Erie  Lighting  Co.  recorded 
under  Pennsylvania  Electric  Co. 

(S)  Includes  the  Southern  Sierras  Power  Co.,  Nevada-Cali- 


fornla  Power  Co.  and  Yuma  Utilities  Co.  (prior  to  1926, 
Desert  Water,  Oil  &  Irrigation  Co.) 

(7^  Energy  consumed. 

(U)  A.-c.input. 

(fO  Company  practice  varies  as  to  the  period  for  which  the 
peak  is  determined.  Aside  from  thirty  minutes,  fifteen 
minutes  and  one  hour  are  common.  A  number  of  com¬ 
panies  specifically  indicated  that  the  reported  peaks  were 
actual  rather  than  estimated,  or  that  the  periods  were 
other  than  thirty  minutes.  To  avoid  an  excessive  number 
of  foot  notes  these  cases  have  all  been  entered  in  column  5 
without  comment.  Periods  shorter  than  fifteen  minutes 
have  been  considered  "instantaneous.”  Where  only  one 
peak  is  reported  the  date  In  column  6  necessarily  applies 
to  that  peak.  Some  gave  fifteen-minute  peak  (put  In 
"instantaneous”)  as  well  as  thirty-minute  peak. 


Table  II — Detailed  Data  on  G 
of  Public  Utility  Systems  Hav 


i 

Generator  Rating,  Dec.  31,  1930 

Generated  and  Purchased  Output,  1930 

Fuel  Burning  Plants 

Hydro  Plants 

Line 

No.s 

Section  and  System 

No. 

Rating  of 

No. 

Rating  of 

Total  Output, 

Generated 

Purchased, 

Domestic 

of 

Generators, 

of 

Generators, 

Kw.-Hr. 

(Net), 

Kw.-Hr. 

Service 

Plants 

Kw. 

Plants 

Kw. 

Kw.-Hr. 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

New  England  States 

> 

New  England  Power  Association  System . 

9 

12 

1,590,215,715 

1,263,384,812 

326,830,903 

I17,296,3‘ 

I  he  Edison  Electric  Illuminating  Company  of  Boston . 

3 

375,860 

1 

(L)  50 

1,073,796,288 

989,754,019 

84,042,269 

1 48,068, 0; 

3 

The  Connecticut  Electric  Service  Company  System . 

4 

10 

57,475 

568,625,609 

432,771,744 

135,853,865 

6I,880,2( 

4 

Western  Massachusetts  Companies  System . 

3 

6 

66,985 

476,000,000 

312,000,000 

164,000,000 

35,707,0( 

The  Hartford  Electric  Light  Company . 

2 

1 

396,238,000 

325,769,000 

(<•)  70,469,000 

34,094,0( 

6 

Montaup  Electric  Company . 

1 

0 

0 

374,034,000 

374,034,000 

0 

7 

Central  Maine  Power  Company  System . 

2 

iXln 

23 

(/)  295,981,170 

(J)  264,489,050 

31,492,120 

25,043,72 

8 

United  Illuminating  Company . 

3 

trm 

0 

283,365,700 

283,362,700 

3,000 

(g)  108,550,61 

9 

New  Bedford  Gas  &  Edison  Light  Company . 

1 

iiin! 

0 

195,293,900 

195,293,900 

0 

11,222,56 

10 

Blackstone  Valley  Gas  &  Electric  Company . 

1 

3 

1,750 

183,442,323 

13,223,915 

170,218,408 

13,513,82 

M 

Public  Service  Company  of  New  Hampshire . 

5 

23,810 

25 

36,661 

157,222,444 

139,201,627 

18,020,817 

15,246,25 

M 

2 

7 

143  380  401 

136,936,561 

6,443,840 

17,709,99 

13 

The  Connecticut  Power  Company . 

0 

2 

139,618,715 

30;48i;243 

109,137,472 

1 0,294,  H 

14 

Salem  Electric  Lighting  Company . 

1 

0 

0 

129,331,051 

129,269,560 

61,491 

3,61 1,8( 

j 

37 

1,554,740 

90 

569,381 

6,006,545,316 

4,889,972,131 

1,116,573,185 

Middle  Atlantic  States. 

15 

Niagara  Hudson  Power  Corporation  System  (/) . 

6 

(I)  529,000 

93 

[MHHUIWIJI 

6,892,316,698 

5,762,366,372 

345,484,5f 

16 

I'he  New  York  Edison  System  (m) . 

8 

(Z.)  2,057,700 

0 

4,983,500,000 

4,983,500,000 

'7 

Philadelphia  Electric  Company  System . 

(o)  10 

(I,o)  744,700 

3 

(L)  253,765 

3,091,233,131 

3,058,481,481 

292,529,64 

18 

Public  Service  Electric  &  (las  Company  (N.  J.) . 

5 

556,450 

0 

2,173,944,354 

1,871,461,178 

iii! 

291,830,4 

19 

The  West  Penn  Electric  Company  Subsidiaries . 

32 

(?)  457,949 

12 

56,465 

1,875,470,490 

1,839,259,211 

36,211,279 

I27,624,2f 

20 

3 

(r)  439,000 

0 

1,510,950,299 

1,478,947,566 

2J 

16 

314,545 

23 

45,324 

l'443'264,200 

r.2 17, 133,300 

llWiiiii 

22 

Pennsylvania-New  Jersey  Power  System  (j) . 

5 

226,000 

5 

22,198 

'725;!94;632 

685,773,689 

39,420,943 

5i;570;4^ 

23 

I’ennsylvania  Water  &  Power  Company . 

1 

20,000 

1 

527,694,000 

520,598,400 

24 

New  York  State  Electric  &:  Gas  Corporation . 

9 

63,380 

28 

14,966 

444,904,828 

226,176,831 

218,727,997 

25 

Rochester  Gas  &  Electric  Corporation . 

6 

80,975 

10 

47,970 

387,454,655 

360,387,287 

27,067,368 

26 

Pennsylvania  Electric  Company . 

8 

58,386 

0 

353,427,808 

241,809,794 

27 

Westchester  Lighting  Company . 

3 

10,550 

0 

283,625,262 

0 

(i»)  283,625,262 

\{p)  155,298,1' 

26 

The  Scranton  Electric  Company . 

4 

123,500 

0 

279,155,000 

278,024,000 

29 

Penn  Centra!  Light  &  Power  Company . 

4 

76,350 

3 

243,323,574 

240,630,928 

2,692,646 

30 

Pennsylvania  Pow’er  Company . 

0 

0 

0 

0 

232,425,592 

0 

232,425,592 

19,176,6 

31 

Long  Island  Lighting  Co.  &  Queensborough  Gas  &  Elec.  Co.. . 

11 

94,750 

0 

222,301,296 

222,286,901 

14,395 

56,736,8 

32 

Atlantic  City  Electric  Company . 

{x)  3 

{x)  111,000 

0 

201,758,000 

(*)  199,551,000 

33 

Central  Hudson  Gas  &  F^lectric  Corporation . 

2 

17,000 

6 

195,689,541 

68,194,500 

23,013,5 

34 

Jersey  Central  Power  &  Light  Company . 

6 

85,200 

1 

144,902,031 

1 18,217,312 

26,684,719 

(z)  31,630,7 

35 

Staten  Island  Edison  Corporation . 

1 

47,500 

0 

142,486,580 

141,086,480 

16,576,6 

36 

i  Luzerne  County  Gas  &  Electric  Corporation . 

2 

55,000 

0 

129,087,117 

156,034,520 

1  1,455,6 

•  37 

Erie  Lighting  Company . 

2 

39,500 

0 

124,014,684 

123,839,384 

7,231,1 

147 

6,208,435 

185 

1,621,549 

26,608,123,772 

23,793,760,134 

2,814,363,638 

'• 

East  North  Central  States 

38 

Commonwealth  Edison  Company . 

5 

1,090,500 

0 

0 

4,582,510,000 

3,246,092,000 

1 1 1 

39 

The  Detroit  Edison  Company . 

(L)  4 

837,000 

(Z.)  7 

9,160 

2,384,528,500 

2,382,535,500 

40 

The  Ohio  Power  Company . 

14 

390,845 

4 

2,850 

1,479,180,000 

1,335,162,000 

41 

The  Cleveland  Electric  Illuminating  Company . 

5 

547,000 

0 

0 

1,370,467,732 

1,369,179,732 

178,983,9 

42 

Public  Service  Company  of  Northern  Illinois . 

14 

(Z.)  310,735 

3 

4,100 

1,361,763,671 

641,201,312 

720,562,359 

129,856,6 

43 

The  North  American  Co.  System  (Wis.-Michigan  Group) — 

12 

432,439 

9 

16,085 

1,243,228,676 

1,115,943,604 

127,285,072 

146,882,7 

44 

Columbia  Gas  &  Electric  Corporation  System . 

7 

401,050 

0 

0 

1,161,459,375 

1,158,895,175 

y/lll] 

142,878,3 

tc 

'  P»T-r«»  Company . 

8 

264,000 

40 

110,515 

1,072,090,387 

954,625,944 

117,464,443 

146,851,9 

46 

1  Chicago  District  Electnc  Generating  Corporation . 

1 

200,000 

0 

0 

1,039,422,000 

1,039,422,000 

47 

Ohio  Edison  Company . 

6 

312,250 

I 

2,175 

980,578,309 

792,640,680 

187,937,629 

91,326,4 

48 

■  Super-Power  Company  of  Illinois . 

1 

210,000 

0 

0 

729,805,500 

671,902,400 

49 

1  Ohio  Public  Service  Company . 

8 

130,100 

0 

0 

553,277,582 

377,599,438 

175,678,144 

IfyBfWifww 

50 

"  Illinois  Power  &  Light  Corporation  (Illinois) . 

17 

82,910 

1 

3,590 

1  533,762,511 

107,350,596 

426,411,915 

51 

■  Indiana  &  Michigan  Electric  Company . 

2 

93,500 

4 

22,004 

530,316,000 

448,359,000 

52 

:  The  Toledo  Edison  Company . 

3 

160,200 

2 

6,800 

468,679,050 

369,434,575 

99,244,475 

(D)  46;817,4 

53 

'  Central  Indiana  Power  Company  Subsidiaries . 

II 

92,285 

0 

0 

441,309,468 

319,834,768 

54 

Indianapolis  Power  &  Light  Company . 

1  5 

103,200 

0 

0 

374,997,370 

311,504,000 

1  i 

55 

Northern  Indiana  Public  Service  Company . 

4 

(/)  101,950 

1 

465 

370,866,979 

59,359,736 

56 

,  Central  Illinois  Public  Service  Company . 

8 

84,225 

0 

0 

366,474,373 

228,338,670 

57 

The  Columbus  Railway,  Power  &  Light  Company . 

2 

132,500 

0 

0 

294,445,800 

294,445,800 

» 

58 

\\isconsin  Power  &  Light  Company . 

8 

25,104 

37 

38,185 

292,252,317 

186,694,475 

59 

Interstate  Public  Service  Company . 

10 

48,557 

5 

5,430 

278,846,277 

132,629,946 

E  Hrl  >1  ll 

60 

Illinois  Electric  Power  Company . 

2 

83,000 

0 

0 

268,900,823 

261,297,423 

61 

City  of  Detroit,  Public  Lighting  Commission . 

1 

80,000 

0 

0 

206,514,320 

193,244,000 

13,270,320 

62 

Wisconsin  Public  Service  Corporation . 

3 

_ 

39,750 

9 

29,620  205,587,325 

_ J _ _ _ 

199,906,688 

5,680,637 

12,(43,4 
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Generator  Ratin3,  Output,  Customers  and  Distribution  of  Energy 
aving  an  Output  Exceeding  100,000,000  Kw.-Hr.  During  1930 


Distribution  of  Output  in  Kilowatt-Hours,  1930 


ili 


liliir 


lljf 

'Iffl 

M 

iVi: 

fl 

f'H'i 

Commercial, 
Small  Light 
and  Power 
(Retail) 


101,368,752 

191,298,136 

34,616,437 

28,599,000 

60,482,000 


19,880,357 

(e) 

12,912,118 

14,355,662 

11,931,982 

19,028,253 

6,386,308 

3,434,228 


333,174,250 

(n) 

241,131,621 

7,647,763 

101,809,360 

125,377,231 

105,649,265 

42,064,030 

0 

142,647,597 

52,829,802 

25,032,909 

(P) 

27,788,000 

16,067,344 

25,771,860 

26,861,917 

28,355,000 

27,764,937 

58,036,671 

11,650,168 

5,821,035 

5,480,358 


528,352,000 

508,146,305 

103,421,000 

165,969,001 

92,494,204 

139,209,490 

105,260,978 

249,157,126 

0 

68,478,188 


43,780,393 

52,448,931 

35,196,000 

48,277,494 

13,688,729 

89,225,599 

23,293,586 

53,022,009 

45,455,750 

21,908,075; 

23,208,429 

0 

0 

18,589,924 


Commercial, 
Large  Light 
and  Power 
(Wholesale) 


559,947,461 

304,661,179 

227,045,751 

187,984,000 

50,259,000 


159,497,621 

132,187,092 

122,011,972 

108,840,128 

53,644,348 

43,164,836 

24,042,048 

23,562,143 


Municipal 

Service 

(Street 

Lighting,  etc.) 


29,999,471 


7,420,405 


1,766.053 

1,207,765 


4,544,925,111 

in) 

1,196,871,641 

1,274,610,799 

1,258,815,039 

761,199,553 

844,834,937 

363,327,397 

0 

61,588,690 

134,551,248 

I99,54i,8l7 

(p) 

127,969,000 

118,307,071 

165,007,292 
52,369,102  {w) 
72,762,000 
52,646,559 

”48,52L556 

84,096,233 

48,704,600 


114,938,594 

180,400,000 

59,790,691 

65,106,463 

35,132,157 

32,775,595 

42,711,321 

10,431,874 


1,613,753,0001 

968,857,120 

494,868,000 

585,383,042 

321,527,808 

577,204,920 
522,1  17,178 
397,060,183 
0 

350,228,035 


309,872,530 

236,325,556 

82,084,000 

212,077,099 

75,761,721 

138,187,053 

196,880,124 

126,605,672 

107,943,316 

48,219,423 

116,433,069 

0 

0 

74,599,352 


Other  Sales 
to 

Ultimate 

Consumers 

(14) 

Electric 

Railway 

Operation 

(Including 

Company- 

Owned) 

(15) 

Other  Public 
Utilities 
(Including 
Municipal 
Systems) 
(16) 

Used  by 
Company 

(17) 

91,371,436 

446,975,212 

19,076,445 

9,431,300 

215,471,253 

3,503,824 

50,519,978 

96,525,938 

10,840,869 

ib)  19,521,000 

29,268,000 

89,199,000 

7,406,000 

id)  73,681,000 

27,453,000 

108,531,000 

3,674,000 

0 

0 

374,034,000 

0 

3,518,617 

12,792,271 

11,373,875 

6,027,720 

5,918,000 

ik) 

22;622;701 

5,133,718 

(it)  287,470 

19,301,909 

530,233 

5,800,242 

41,646,842 

1,641,442 

858,500 

16,791,017 

19,152,245 

655,583 

90,784,720 

899,327 

76,260 

4,761,600 

89,146;000 

3I3;658 

230,663,591 

562,493,114 

38,777,294 

in) 

336,100,000 

287,000,000 

ik)  ( 

520,058,238 

423,688,346 

25,194,567 

191,409,645 

16,224,224 

16,233,681 

79,610,352 

32,741,594 

56,929 

219,823,045 

1,879,510 

6,688,871 

80,606,678 

37,791,396 

5,830,678 

27,848,979 

123,423,920 

7,997,755 

(t)  4,338,900 

0 

478,548,600 

2,436,080 

8,424,881 

29,156,010 

67,594,244 

38,312.379 

12,028,448 

13,423,046 

3,338,500 

17,756,419 

1,244,300 

iv)  52,131,538 

3,050,765 

24,697,000 

39,124,000 

14,773,323 

27,731,492 

2,154,650 

5,111,749 

737,1  19 

(«’) 

2,956 

5,054,222 

1,634,000 

9,002,000 

iy)  469,371 

1,764,581 

45,085,895 

5,547,782 

381,759 

244,334 

7.126,775 

3,103,731 

25,340,584 

17,291,000 

1,276,971 

48,871 

10,015,125 

787,691 

1,163,212 

8,139,923 

47,337,664 

303,146 

. 

2  30,000 

926,161,000 

391,215,000 

20,831,000 

99,920,984 

87,479,330 

31,925,300 

. 

12,069,000 

635,936,000 

5,225,039 

143,651,870 

101,479,028 

5,937,012 

ik)  4,389,125 

84,419,316 

483,981,393 

16,098,432 

973,581 

127,716,737 

51,900,846 

18,912,285 

122,233,127 

95,251,980 

18,185,181 

31,998,280 

21,310,262 

12,156,948 

0 

0 

1,039,422,000 

0 

59,700,256 

293,840,396 

2,783,272 

0 

0 

729,805,500 

0 

3,561,892 

91,989,070 

2,332,223 

iE)  2,395,395 

53,383,315 

6,686,139 

10,153,802 

13,701,000 

324,764,000 

32,665,323 

48,101,895 

3,666,659 

937,926 

63,001,010 

201,873,341 

5,855,456 

7,222,130 

10,221,672 

12,800,510 

9,954,301 

38,385,601 

9,818,710 

3,137,696 

ik)  3,994,158 

968,520 

38,413,216 

13,464,372 

199,229 

29,671,393 

28,566,806 

1,775,484 

iE)  5,775,565 

14,630 

123,102.255 

15,386,838 

4,282,679 

2,615,190 

23,220,002 

17,294,653 

i  0 

0 

264,002,935 

1  0 

110,694,601 

0 

'iE)  4,226,859 

_ _ 

3,126,330 

57,270,934 

1,580,099 

_  i 

Accounted  for 
(Losses) 


224,180,548 
171,860,005  (a) 
78,461,807 
68,573,000 
31,486,000 

(^) 

50,426,578 
(A)  36,709,997  (f,y) 
17,235,991 
23,148,045 

22,017,495 
21,285,611 
5,446, 1 1 5  (t) 
3,217,531 


Domestic 


Number  of  Cus 


Commercial  Commercial  Mun 
Small  Light  Large  Light  Scr 
and  Power  and  Power  (St 
(Retail)  (Wholesale)  Ligh 

(20)  (21)  (2 


292,242 
295,426  (a) 
112,534 
72,720 
59,470 

0 

58,240 

120,899 

34,159 

39,927 

41,971 
37,248 
1 7,945  (t) 
9,530 


41,519 
70,879  {a) 
16,968 
11,622 
9,731 

0 

10,487 

<» 

6.432 
5,418 

7,271 

6.433 
3,017  (i) 
2,029 


8,741 
523  {a) 
2,889 
2,830 
72 


1,831 
1,666 
1,031  (»■) 
500 


721,860,159^ 

555,126 

87,859 

4,759 

ik)  790,200,000 

(/,;•)  2,184,725 

(;) 

(;) 

331,968,384 

519,027 

92,337 

19,395 

310,881,368 

ip)  861,019 

ip) 

ip) 

239,737,699 

230,619 

40,763 

6,497 

163,050,035 

276,736 

32,576 

1,970 

201,804,05^ 

284,230 

49,818 

3,805 

98,530,249 

113,706 

22.315 

3,962 

44,806,500 

0 

0 

0 

58,841,083 

120,395 

24,094 

94 

53,254,503 

99,488 

11,656 

612 

69,096,011 

75,663 

13,044 

2,243 

50,600,508 

ii,j)  139,002 

(J) 

(;■) 

29,466,000 

35,246,576 

13,461,691 

52,268,301 

36,586,000 

28,484,200 

29,570,916 

12,567,065 

12,819,564 

6,533,597 


33,045 

112,113 

65,657 

49,094 

54,493 

35,230 

30,625 

15,158 


56 

6,906  (w) 
1,793 
90 


453,104,000  (B) 
289,517,478 
112,286,000 
163,035,127 
150,218,896 

167,348,440 

116,340,071 

192,842,542 

o' 

101,623,3921 


51,481,875  (Z)) 
96,207,948 
38,581,0001 
67,279,5271  (D) 

58,225,643: 
55,919,5891 
52,368,209 
66,472,451! 
30,261, 634|^C) 


805,105 

470,186 

164.759 
270,474 
241,930 

252,985 

269,674 

257,744 

0 

147,578 

0 

68,347 

153,445 

56,492 

84,911 

45,894 

84,636 

58,940 

117.760 
82,685 


127,899 

83,6)6 

31,622 

34,874 

37,421 

42,388 

37,692 

49.686 

0 

18.686(C) 


8,619 

12,415 

9,133 

28,229 

9,507 


41,910,787 

51,687,447 

4,897,888 


28,457,762 


1,963  (a  ) 
243 

1,925  («•) 
173 
1,013 

4,017 
3,520  (w) 
0 


'1'^ 


13,270,320 

5,680,637 
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Table  II — Detailed  Data  on  Generator  Rating,  Output,  Customers 
of  Public  Utility  Systems  Having  an  Output  Exceeding  100,000,1 


Dec.  31,  19.30 


Generated  and  Purchased  Output,  1930 


N 


fly 

Jro 

Plants 

' 

No. 

Rating  of 

Total  Output, 

Generated 

of 

Generators, 

Kw.-Hr. 

(Net), 

'lants 

Kw . 

Kw.-Hr. 

(5) 

(6) 

(7) 

(8) 

12 

.305,840 

1,590,215,715 

1,263,384,812 

1 

(L) 

50 

1,073,796,288 

989,754,019 

10 

57,475 

568,625,609 

432,771,744 

6 

66,985 

476,000,000 

312,000,000 

1 

1,501) 

396,238,000 

325,769,000 

0 

0 

374,034,000 

374,034,000 

23 

61,770 

(/)  295,981,170 

(/)  264,489,050 

0 

0 

283,365,700 

283,362,700 

0 

0 

195,293,900 

195,293,900 

3 

1,750 

133,442,323 

13,223,915 

25 

36,661 

157,222,444 

139,201,627 

7 

27,750 

143,380,401 

136,936,561 

2 

9,600 

139,618,715 

30,481,243 

0 

0 

129,331,051 

129,269,560 

90 

569,381 

6,006,545,316 

4,889,972,131 

93 

(L) 

1,040,991 

.  6,892,316,698 

5,762,366,372 

0 

0 

4,983,500,000 

4,983,500,000 

3 

(L) 

253,765 

3,091,233,131 

3,058,481,481 

0 

0 

2,173,944,354 

1,871,461,178 

12 

56,465 

1,875,470,490 

1,839,259,211 

0 

0 

1,510,950,299 

1,478,947,566 

23 

45,324 

1,443,264,200 

1,217,133,300 

5 

22,198 

725,194,632 

685,773,689 

1 

111,000 

527,694,000 

520,598,400 

28 

14,966 

444,904.828 

226,176,831 

10 

47,970 

387,454,655 

360,387,287 

0 

0 

353,427,808 

241,809,794 

0 

0 

283,625,262 

0 

0 

0 

279,155,000 

278,024,000 

3 

4,420 

243,323,574 

240,630,928 

0 

0 

232,425,592 

0 

0 

0 

222,301,296 

222,286,901 

0 

0 

201,758,000 

(x)  199,551,000 

6 

24,100 

195,689,541 

68,194,500 

1 

350 

144,902,031 

118,217,312 

0 

0 

142,486,580 

141,086,480 

0 

0 

129,087,117 

156,034,520 

0 

0 

124,014,684 

123,839,384 

185 

1,621,549 

26,608.123,772 

23,793,760,134 

e 

0 

4,582,510,000 

3,246,092,000 

)  7 

9, 1 60 

2,384.528,500 

2,382.535,500 

4 

2,830 

1,479,180.000 

1,335,162,000 

0 

0 

1,370,467,732 

1,369,179,732 

3 

4,100 

1,361,763,671 

641,201,312 

9 

16,083 

1,243,228,676 

1,1 15,943,604 

0 

0 

1,161,459,375 

1,158,895,175 

40 

110,515 

1,072.090.387 

954,625,944 

0 

0 

1,039,422,000 

1,039,422,000 

1 

2.r75 

980,578,309 

792,640,680 

0 

Oi 

729.805.500 

671,902,400 

0 

Oi 

553.277,582 

377,599,438 

3,590 

533,762.511 

107,350,596 

22,004 

530,316,000 

448,359,000 

6.8(i0' 

468,679,050 

369,434,575 

0 

0 

441.309.468 

319,834,768 

0 

o: 

374,997,370 

31 1,504,000 

1 

465 

370,866,979 

59,359,736 

0 

0 

366.474.373 

228,338,670 

0 

0 

294,445,800 

294,445,800 

19 

38,185 

292,252,317 

186,694,475 

5,430 

278.846,277 

132,629,946 

■1 

0 

268,900,823 

261,297,423 

0 

206.514.320 

193.244,000 

il 

f\J  k 

<  )  .  •  '  1 

>1 

Indiana  & 

Michigan  Elect 

ric  Company . 

■ 

>2 

The  Lolec 

lo  Edison  Comp 

any . 

6,418,0 

1,993,0 

4,018,0 

1,288,0 

0,562,3 


7,285,0 

2,564,2 

7.464.4 


Domestic 


Commercial 
Small  Light 
and  Power 


19,880,357 

(g) 

12,912,118 

14,355,662 


11,931,982 

19,028,253 

6,386,308 

3,434,228 


333,174,250 

(n) 

241,131,621 

7,647,7(>i 

101,809,360 


125,377,231 

105,649,265 

42,064,030 

0 

142,647,597 


52,829,802 

25,032,909 

ip) 

27,788,000 

16,067,344 


25,771,860 

26,861,917 

28,355,000 

27,764,937 

58,036,671 

11,650,168 

5,821,035 

5,480,358 


Distribution  of  Output  in  Kilowatt-Hours,  1930 


101,368,752 

191,298,136 

34,616,437 

28,599,000 

60,482,000 


Commercial 
Large  Light 
and  Power 
(Wholesale) 


Municipal 

Service 

(Street 

Lighting,  etc.) 


Other  Sales 
to 

Ultimate 

Consumers 


Electric 


Operation 

(Including 

Company- 


559,947,461 

304,661,179 

227,045,751 

187,984,000 

50,259,000 


159,497,621 

132,187,092 

122,011,972 

108,840,128 


53,644,348 

43,164,836 

24,042,048 

23,562,143 


Other  Publi 
Utilities 
(Including 
Municipal 
Systems) 


29,999,471 

29,502,516  . 

8,734,565  . 

9,743,000  ft)  19,521,000 
6,578.000  f</)  73,681,000 


91,371,436 

9,431,300 

50,519,978 

29,268,000 

27,453,000 


446.975.2 

215.471.2 
96,525,9 
89,199,0 

108,531,0 


7,420,405 


3,518,617 


12,792,271 


4,154,839  ..  . 
3,465,052  (k) 


287,470 


374,034,01 

11,373,8: 

5,918,01 

22,622,71 

19,301,91 


5,293,836 

4,734,358 

1,766.053 

1,207,765 


858,500 


5,800,242 

16,791,017 


4,761,600 


41,646,8- 

19,152,2- 

90,784,7; 

89,146,01 


114,938,594 

180,400,000 

59,790,691 

65,106,463 

35,132,157 


230,663,591 

336,100,000 

520,058,238 

191,409,645 

79,610,352 


562,493,1 

287,000,01 

423,688,3- 

16,224,2; 

32,741,5! 


32,775,595 
42,711,321  ..  . 
10,431,874  ..  . 
0(/) 

13,208,270 


4,338,900 

2,436,080 


219,823,045 

80,606,678 

27,848,979 

0 

8,424,881 


1,879,51 

37,791,3! 

123,423,9; 

478,548,61 

29,156,0 


27,451,448 

4,115.389 

22.544,252 

6,036,000 

2,834,592 


38,312,379 

3,338,500 


24,697,000 

14,773,323 


12,028,4- 

17,756,4 

52,131,5: 

39,124,01 

27,731,4' 


3,159,258  ..  . 
29,007,972 
20,694,000  ..  . 
10,912,677  fy) 
14,807.098 
9,262,563  ..  . 
2,879,749 


469,371 

381,759 


1,634,000 

1,764,581 

244,334 

25,340,584 

10,015,125 

8,139,923 


5,111,7- 

2,9; 

9,002,01 

45,085,8' 

7.126,7: 

17,291,01 

787,6' 

47,337,61 


000 
405  .. 
000  . . 
617 

878  (i) 


0 

838  ... 
352  (£) 
000  ..  . 
633  ... 


907 

069 

855 

668 (i) 
852 


427  (£) 
800-‘ 

Oi 

7l9l 


468,679,050 


441,309,468 


:rs  and  Distribution  of  Ener3y 
),000  Kw.-Hr.  Durins  1930 


Number  of  Customer 

8,  Dec.  31, 

1930 

1 

Electric 

Other 

Commercial 

Commercial 

Municipal 

Other 

Railway 

Public 

ies 

Used  by 

Not 

Small  Light 

Large  Light 

Service 

Sales 

(Includ- 

Utilities 

Line 

ding 

Company 

Accounted  for 

Domestic 

and  Power 

and  Power 

(Street 

to 

ing  Com- 

(Including 

No. 

ipal 

(Losses) 

(Retail) 

(Wholesale) 

Lighting, 

Ultimate 

pany- 

Municipal 

etc.) 

Consumers 

Owned) 

Systems) 

) 

(17) 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

>75,212 

19,076,445 

224,180,548 

292,242 

41,519 

8,741 

98 

7 

62 

1 

I7i;253 

3,503,824 

171,860,005 

(a)  295,426 

(a)  70,879 

ia)  523 

(a)  40 

(a)  2 

(a)  1 1 

2 

25;938 

10,840,869 

78,461,807 

112,534 

16,968 

2,889 

66 

3 

23 

3 

99,000 

7,406,000 

68,573,000 

72,720 

11,622 

2,830 

42 

ib)  1 

•  6 

14 

4 

3i;ooo 

3,674,000 

31,486,000 

59,470 

9,731 

72 

28 

id) 

1 

6 

5 

34,000 

0 

(r) 

0 

0 

0 

0 

0 

0 

3 

6 

73,875 

6,027,720 

50,426,578 

58,240 

10,487 

1,829 

874 

3 

9 

7 

I8;000 

(h) 

(h)  36,709,997 

(i,j)  120,899 

(J) 

ij) 

8 

22,701 

5,133,718 

17,235,991 

34,159 

6,432 

49 

261 

1 

9 

0i;909 

530,233 

23,148,045 

39,927 

5,418 

406 

232 

ik)  271 

4 

10 

46,842 

1,641,442 

22,017,495 

41,971 

7,271 

1,831 

433 

2 

25 

11 

52^245 

655,583 

21,285,611 

37,248 

6,433 

1,666 

330 

1 

1 

12 

84,720 

899,327 

5,446,115 

(i)  17,945 

(i)  3,017 

(i)  1,031 

(0  14 

(*)  6 

13 

46;000 

313,658 

3,217,531 

9,530 

2,029 

500 

1 

24 

1 

1 

14 

93,114 

38,777,294 

721,860,159 

555,126 

87,859 

4,759 

843 

25 

67 

15 

00,000 

(h) 

(h)  790,200,000  (»,  f)  2,184,725 

O’) 

0) 

ij) 

16 

88,346 

25,194,567 

331,968,384 

519,027 

92,337 

19,395 

194 

10 

18 

17 

24,224 

16,233,681 

310,881,368 

(p)  861,019 

ip) 

ip) 

217 

5 

4 

18 

41  594 

239,737,699 

230,619 

40,763 

6,497 

2,251 

38 

34 

19 

79,510 

6,688,871 

163,050,035 

276,736 

32,576 

1,970 

162 

22 

1 

3 

20 

91,396 

5,830,678 

201,804,056 

284,230 

49,818 

3,805 

2,514 

24 

25 

21 

23,920 

7,997,735 

98,530,249 

113,706 

22,315 

3,962 

686 

16 

20 

22 

48,600 

44,806,500 

0 

0 

0 

0 

(/)  1 

0 

5 

23 

56;0I0 

67,594,244 

58,841,083 

120,395 

24,094 

94 

390 

269 

2 

21 

24 

28,448 

13,423,046 

53,254,503 

99,488 

11,656 

612 

707 

9 

5 

25 

56,419 

1,244,300 

69,096,011 

75,663 

13,044 

2,243 

191 

2 

20 

26 

31,538 

3,050,765 

50,600,508 

(i,  j)  1 39,002 

0) 

0) 

ij)  ^  , 

27 

24  000 

29,466,000 

62,166 

9,905 

160 

467 

2 

c 

5 

28 

3L492 

2,154,650 

35;246;576 

49,984 

6;542 

1,635 

86 

3 

16 

29 

11,749 

737,119 

13,461,691 

33,045 

5,474 

56 

42 

4 

30 

2,956 

5,054,222 

52,268,301 

112,113 

15,507 

6,906 

(w)  1,894 

(tv) 

31 

tn?  nnn 

36,586,000 

65,657 

1 3, 1 35 

1,793 

1,177 

4 

1 

32 

>85,895 

5,547,782 

28,484,200 

49,094 

13,045 

'  90 

208 

(y)  166 

2 

11 

33 

26,775 

3,103,731 

29,570,916 

(t)  54,493 

9,104 

525 

3 

1 

5 

34 

191,000 

1,276,971 

12,567,065 

35,230 

5,646 

37 

165 

2 

1 

35 

>87,691 

1,163,212 

12,819,564 

30,625 

3,378 

838 

188 

48 

2 

2 

36 

537,664 

303,146 

6,533,597 

15,158 

2,090 

138 

6 

1 

2 

37 

115,000 

20,831,000 

453,104,000 

(B)  805,105 

127,899 

3,224 

4 

99 

5 

38 

»79;330 

31,925,300 

289,517,478 

470,186 

83,636 

430 

183 

4 

2 

39 

>36  000 

1 12,286,000 

164,759 

31,622 

381 

1,644 

7 

5< 

40 

179!o28 

5,937,012 

163;035,127 

270,474 

34,874 

687 

105 

321 

3 

5 

41 

)81,393 

16,098,432 

150,218,896 

241,930 

37,421 

681 

2,194 

(k)  7,251 

9 

11 

42 

>00,846 

18,912,285 

167,348,440 

252,985 

42.388 

4,586 

263 

210 

2 

20 

43 

151,980 

18,185,181 

116,340,071 

269,674 

37.692 

8,530 

542 

16 

14 

44 

510,262 

12,156,948 

192,842,542 

257,744 

49,686 

243 

259 

5 

13 

45 

122,000 

0 

0 

0 

0 

0 

0 

0 

0 

3 

46 

540,396 

2,783,272 

101,623,392 

147,578 

18,686 

(C)  5,069 

iC) 

iC) 

(C) 

47 

505,500 

0 

0 

0 

0 

0 

0 

0 

0 

5 

48 

>89,070 

2,332,223 

51,481,875 

(D)  68,347 

11,870 

275 

27 

15 

49 

586,139 

10,153,802 

96,207,948 

153,445 

27,788 

6,464 

344 

(E)  3,312 

27 

50 

>64  000 

38,581,000 

56,492 

9,034 

62 

305 

18 

13 

51 

01,895 

3,666,659 

67,279,527 

(D)  84,911 

10;314 

2,101 

25 

3 

14 

52 

573,341 

5,855,456 

58,225,643 

45,894 

8,619 

1,963 

iw)  1 74 

(w) 

2 

32 

53 

121,672 

12,800,510 

55,919,589 

84,636 

12,415 

243 

9 

11,125 

2 

54 

518,710 

3,137,696 

52,368,209 

58,940 

9,133 

1,925 

(«-)  484 

(tv) 

3 

11 

55 

113,216 

13,464,372 

66,472,451 

117,760 

28,229 

173 

1,692 

(k)  5,888 

15 

56 

>66,806 

1,775,484 

30,261,634 

(G)  82,685 

9,507 

1,013 

165 

1 

5 

57 

02,255 

15,386,838 

41,910,787 

66, 1 79 

12,382 

4,017 

174 

(E)  8,292 

52 

58 

120,002 

17,294,653 

51,687,447 

79,948 

14,975 

3,520 

(w)  302 

(tv) 

3 

43 

59 

)02,935 

0 

4,897,888 

0 

0 

I  ^ 

0 

0 

0 

4 

60 

61 

7  T  r  ' 

1  •  ?  r 

T  -  ^ 

^  1  I  » 

-  O*'  ' 

-  ' 

/r 

n 

<  1 

000 


"420 

5,735 


(a)  Bills  rendered  in  December. 

(b)  Electricityexchangedforwater power. 

(c)  Includes  exchange  31,159,000  kw.-hr. 

(d)  Exchange. 


(f)  All  energy  sold  at  low-tension  bus  of 
generating  station. 


(f)  Gross. 


(g)  Commercial  light  combined  with 
domestic  service. 


(ft)  Energy  used  by  company  included 
with  losses. 

(i)  Customers’  meters. 


(j)  Customersofallclassesincluded under 
domestic. 


(it)  Farm  service. 
(/) 


(m) 


Canadian  Niagara  Power  Co.,  Ltd. 
(see  Canada),  included  in  Niagara 
Hudson  Power  Corp.  system;  also 
St.  Lawrence  Power  Co.,  Ltd.,  1 
hydro  plant,  2,000  kw.,  generated 
16,053,776  kw.-hr.  (Canada). 
Includes  New  York  Edison  Co., 


Brooklyn  Edison  Co.,  Inc.,  New  York 
&  Queens  Electric  Light  &  Power  Co., 
United  Electric  Light  &  Power  Co., 
and  Yonkers  Electric  Light  &  Power 
Co. 


(n)  Commercial  lighting,  power  and  other 
sales  (heating,  etc.)  combined  with 
domestic  service. 


(o)  Includes  Deepwater  steam,  joint  op¬ 
erated.  Amount  of  energy  received 
by  Philadelphia  Electric  Co.  system. 


(p)  Commercial,  small  light  and  power 
(retail)  and  commercial,  large  light 
and  power  (wholesale)  combined  with 
domestic  service. 


(9) 


Includes  90,000  kw.  of  jointly  owned 
Windsor  plant. 


(r) 

(s) 


Also  1  plant,  5,000  kw.,  operated  by 
purchased  steam. 


Includes  Metropolitan  Edison  Co., 
New  Jersey  Power  &  Light 
.Maryland  Public  Service  Co.  atiu 
Bangor  (Pa.)  Electric  Co. 


(0 


Energy  sold  to  Arundel  Corp.  at  Safe 
Harbor,  Pa.,  for  construction. 


(u) 


(f) 


(u>) 


Kw.-hr.  transferred  from  associated 
companies. 

Includes  50,466,041  kw.-hr.  trans¬ 
ferred  to  associated  companies. 

Other  sales  combined  with  municipal 
service. 


(x) 


Includes  Deepwater  steam,  joint  op¬ 
erated.  Amount  of  energy  received 
by  Atlantic  City  Electric  Co. 


(y) 

(z) 


Heat. 


Includes  5,362,692  kw.-hr.,  8,233  cus¬ 
tomers,  farm  and  rural. 


(^)  Purchase  and  interchange. 


JZ,ttO,y.)l 

35,196,000 

48,277,494 

82,084,000 

212,077,099 

1 

6,824,000 

9,793,633 

lii)  1,3^5,393 

j3,36i,3l3 

13,701,000 

32,665,323 

6,680,139 

324,764,000 

48,101,895 

10,153,802 

96,207,948 

38,581,000 

153,443 

56,492 

27,/88 

9,034 

6,404 

62 

3,666,659 

67,279,527 

iD) 

84,911 

10,314 

2,101 

13,688,729 

75,761,721 

3,491,907 

937,926 

63,001,010 

201,873,341 

5,855,456 

58,225,643 

45,894 

QA  A'ld. 

8,619 

1  A|  C 

1,963 

(u 


0 


O' 


/,6U3,4UU 

13.270,320 


51 

32 

53 

54  I 

55  1; 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 

67 

68  I 

69 


70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
81 


82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 


97 

98 

99 
100 
101 

102 

103 

104 

105 

106 


107 

108 
109  I 

no 

III 

M2 

113  i 

114  I 

115 

116 

117 

118 

119 

120 
121 


122 

123 

124 

125 

126 


127 

128 

129 

130 

131 


zofl.vuu.ezi 

206.514.320 


I ) 


zoi,zy/,4Z5 

193.244.000 


1  (L 

- ^ 

li  0' 

\ 

ol 

to 

95.8l9.7l9l 

ol 

11 0.694,60  ij 

Indiana  &  Michigan  Electric  Company . 

The  Toledo  Edison  Company . 

Central  Indiana  Power  Company  Subsidiaries . 

Indianapolis  Power  &  Light  Company . 

Northern  Indiana  Public  Service  Company . 

Central  Illinois  Public  Service  Company . 

The  Columbus  Railway,  Power  &  Light  Company . 

Wisconsin  Power  &  Light  Company . 

Interstate  Public  Service  Company . 

Illinois  Electric  Power  Company . 

City  of  Detroit,  Public  Lighting  Commission . 

Wisconsin  Public  Service  Corporation . 

City  of  Cleveland,  Division  of  Light  &  Power . 

Indiana  Service  Corporation . 

Central  Illinois  Light  Company . 

Moline-Rock  Island  Manufacturing  Company . 

Indiana  General  Service  Company . 

I  erre  Haute,  Indianapolis  &  Eastern  Traction  Company....] 
W  isconsin  V  alley  Electric  Company . 

Totals  for  section . 

West  North  Central  States 

The  North  American  Co.  Sys.  (Mo.,  III.  and  Iowa  Group).. 

Northern  States  Power  Company  (Del.)  Subsidiaries . 

Kansas  City  Power  fit  Light  Company . 

Minnesota  Power  &  Light  Company . 

Nebraska  Power  Company . 

Kansas  (Jas  &  Electric  Company . 

1  he  Empire  District  Electric  Company . 

Dcs  Moines  Electric  Light  Company . 

Sioux  City  (ias  &  Elec.  Co.,  Iowa  Pub.  Serv.  Co.  System... 

Interstate  Power  Company  System . 

Kansas  Power  &  Light  Company . 

United  Power  &  Light  Corporation  (of  Kansas) . 


l  otals  for  section . 

South  Atlantic  States 

Duke  Power  Company . 

.Appalachian  Electric  Power  Company  (0) . 

Georgia  Power  Company  and  Subsidiaries . 

Consolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore . 

Carolina  Power  &  Light  Company . 

Virginia  Electric  &  Power  Company . 

riie  North  American  Co.  Sys.  (Dist.  of  Columbia  Group)... 

Elorida  Power  &  Light  Company . 

\  irginia  Public  Service  Company . 

l  ampa  Electric  Company . 

Broad  River  Power  Company . 

Delaware  Power  &  Light  Company . 

South  Carolina  Power  Company . 

W  heeling  Electric  Company . 

Florida  Power  Corporation  and  Subsidiaries . 


I  otals  for  section . 

East  South  Central  States 

Alabama  Power  Company  and  Subsidiaries . 

I  he  Tennessee  F.lectric  Power  Company . 

Louisville  Gas  &:  Fdectric  Company  (Del.)  Subsidiaries 

U.  S.  Government  (Muscle  Shoals) . 

Birmingham  Electric  Company . 

Kentucky  Utilities  Company . 

Memphis  Power  &:  Light  Company . 

Mississippi  Power  &:  Light  Company . 

Mississippi  Power  Company . 

l  ennessee  Public  Service  Company . 


Totals  for  section . 

West  South  Central  States 

Oklahoma  Gas  &  Electric  Company . 

Louisiana  Power  &  Light  Company . 

Texas  FJectric  Service  Company . 

Houston  Lighting  &:  Power  Company . 

Texas  Power  &  Light  Company . 

New  Orleans  Public  .Service  Inc . 

Arkansas  Power  &  Light  Company . 

(lulf  States  Utilities  Company . 

Central  Power  &  Light  Company . 

Public  Service  Company  of  Oklahoma . 

San  Antonio  Public  Service  Company . 

West  Texas  Utilities  Company . 

Dallas  Power  &  Light  Company . 

Southwestern  Gas  &;  Electric  Company . 

El  Paso  F.lectric  Company . 

Totals  for  section  . 

Mountain  States 

1  he  Montana  Power  Company . 

Utah  Power  &  Light  Company . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado . 

Salt  River  Valley  Water  Users’  Association.. 


Totals  for  section 


Pacific  States 

Pacific  Gas  &  Electric  Company  and  Associated  Cos.  (T)... 

Southern  California  Edison  Company,  Ltd . 

Puget  Sound  Power  &  Light  Company . 

The  Washington  Water  Power  Company. 

t'itv  of  I  os  Anceles,  Bureau  of  Power  and  Light . 

3,>V0|  1,^1 

22,0041  530,316.000  448,339,000  81,957,000 


1  4 

2 

>  1  W 

93,500 

4 

22,004 

1  JJJyi  J  1  1 

530,316.000 

448,359,000 

t^U,  t  1  !,>!./ 

81,957,000 

JO.OilgU^  J 

29,I6|00C 

3 

160,200 

2 

6,800 

468,679,050 

369,434,575 

99,244,475 

{D) 

46,8lf,42(] 

11 

92,285 

0 

0 

441,309,468 

319,834,768 

121,474,700 

18,473,735 

5 

103,200 

0 

0 

374,997,370 

311,504,000 

63,493,370 

42,490,748 

4 

(/■) 

101,950 

1 

465 

370,866,979 

59,359,736 

311,507,243 

30'559,897 

8 

84,225 

0 

0 

228,338,670 

138,135,703 

44,I59;307 

2 

132,500 

0 

0 

294,445,800 

294,445,800 

0 

(G) 

47,672;336 

8 

25,104 

37 

38,185 

292,252,317 

186,694,475 

105,557,842 

28,820,297 

10 

48,557 

5 

5,430 

nwb,m 

132,629,946 

146,216,331 

33,056,008 

2 

83,000 

0 

0 

268,900,823 

261,297,423 

7,603,400 

G 

1 

80,000 

0 

0 

206,514,320 

193,244,000 

13,270,320 

0 

3 

39,750 

9 

29,620 

205,587,325 

199,906,688 

5,680,637 

12,843,439 

1 

50,000 

0 

0 

189,781,760 

189,781,760 

0 

24,049,032 

1 

31,000 

0 

0 

178,538,313 

121,356,981 

57,181,332 

13,817,486 

0 

0 

0 

0 

171,834,023 

0 

171,834,023 

19,981,388 

2 

(L) 

78,200 

0 

0 

157,500,686 

116,344,786 

41,155,900 

c 

3 

40,950 

0 

0 

146,368,000 

9,749,000 

136,619,000 

14,359,000 

6 

(L) 

48,650 

0 

0 

129,083,389 

77,096,530 

51,986,859 

m 

i 

78,723,301 

2 

3,450 

9 

15,592 

118,703,271 

58,891,244 

59,812,027 

9,745,754 

176 

6,505,350 

132 

266,571 

23,683,073,787 

18,770,819,763 

4,912,254,024 

1 - 

8 

463,420 

I 

135,000 

1,954,460,032 

1,954,395,792 

64,240 

170,876,564 

23 

256,610 

28 

144,450 

1,024,205,047 

969,058,937 

55,146,1 10 

(/) 

148;463.78C 

4 

238,043 

0 

0 

647,940.872 

647,382,463 

558,409 

66,698,960 

4 

11,300 

11 

94,911 

456,913,135 

455,238,278 

1,674,857 

'G) 

20,182.472 

3 

(L) 

98,266 

0 

0 

320,411,600 

320,411,600 

0 

33,446,875 

3 

71,000 

0 

0 

271,396,600 

271,328,900 

67,700 

(G) 

28.957,850 

1 

66,500 

4 

19,600 

224,158,905 

223,795,960 

362,945 

(^) 

7,895,862 

3 

91,940 

1 

800 

183,658,907 

183,658,907 

0 

22,825,896 

16 

68,597 

4 

2,025 

(J)  175,304,555 

171,097,916 

4,206,639 

25,953^483 

24 

50,918 

13 

6,663 

142,532,297 

104,674,641 

37,857,656 

2l'924i489 

5 

(M) 

75,450 

0 

0 

1  142,385,334 

134,285,402 

8,099,932 

I2'436;586 

11 

45,085 

5 

3,895 

127,822.014 

123,232,383 

4,589,631 

I3;639,I59 

105 

1,537,129 

67 

407,344 

5.671.189.298 

5,558,561,179 

112,628,119 

r-— 

8 

(L) 

306,650 

40 

(L) 

597,205 

1,762.798,306 

1,582,832,892 

179,965,414 

iN) 

10 

335,440 

4 

32,400 

1,613,396,000 

1,429,306,000 

184,090,000 

54,997,000 

33 

(L) 

114,009 

28 

(L) 

293,243 

1,364,739,226 

1,060,275,511 

304,463,715 

75'727'779 

3 

257,000 

1 

600 

933,093,920 

669,637,731 

263,456,189 

I22'662,364 

4 

46,750 

12 

206,300 

564,056,174 

417,729,875 

146,326,299 

29;506,221 

10 

132,860 

9 

28,750 

514,453,563 

459,871,131 

54,582,432 

46,223,455 

1 

178,000 

0 

0 

488,533,981 

488,533,981 

0 

77'439J95 

40 

139,840 

0 

0 

207,310,965 

206,674,615 

636,350 

43,694,981 

7 

(L) 

40,180 

9 

(L) 

13,955 

193,392.263 

180,060,307 

13,331,956 

30' 1 52,092 

3 

36,715 

I 

600 

178.992,370 

167,816,453 

11,175,917 

li;243;308 

2 

78.000 

3 

24,705 

178,976,937 

163,946,759 

15,030,178 

5,476,048 

1 

22,500 

0 

0 

137,457,239 

12,388,580 

125,068,659 

1 5' 162^085 

7 

(L) 

20,458 

2 

(L) 

18,200 

121,419,692 

115,804,473 

5,615,219 

7^234,398 

2 

9,360 

0 

0 

113,823,000 

114,000 

113,709,000 

I2J6I,000 

10 

38,306 

2 

13,800 

103,891,909 

101,898,749 

1,993,160 

8,7881880 

I4I 

1,756.068 

III 

1,229,758 

8,476,335.545 

7,056,891,057 

1,419,444,488 

23 

(L) 

247,614 

7 

(L) 

548,300 

1,707,945,749 

1,468,440,231 

239,505,518 

55,478,800 

4 

(L) 

103,750 

14 

(L) 

113,248 

783,433,211 

541,465,981 

241,967,230 

48'66L297 

3 

112,020 

1 

80,320 

348,598,452 

326,274,782 

22,323,670 

38^338,567 

0 

0 

1 

184,000 

306,119,200 

306,119,200 

0 

0 

I 

11,700 

0 

0 

277,437,821 

0 

277,437,821 

26,099,916 

18 

55,972 

2 

24,540 

252,292,869 

218,579,431 

33,713,438 

17,128,741 

1 

54,000 

0 

0 

195,429,828 

194,354,000 

1,075,828 

2L969'960 

46 

20,085 

0 

0 

138,781,877 

11,157,384 

127,624,493 

I4'963’437 

35 

(L) 

29,410 

0 

0 

115,634,958 

22,339,280 

93,295,678 

I5i383'l5l 

3 

6,405 

1 

150 

114,480,898 

334,460 

114,146,438 

10,738780 

134 

640,956 

26 

950,558 

4,240,154,863 

3,089,064,749 

1,151,090,114 

22 

186,348 

0 

0 

643,486,718 

589,099,914 

54,386,804 

43,625,459 

14 

90,032 

0 

0 

596,413,000 

521,427,000 

74,986,000 

6,205,983 

13 

93,479 

0 

0 

568,018,000 

563,835,000 

4,183,000 

30,047788 

4 

132,956 

0 

0 

566,409,000 

539,861,000 

26,548,000 

36,193,705 

15 

(D 

65.293 

3 

385 

440,721,000 

262,059,000 

178,662,000 

39,449,575 

3 

112,700 

0 

0 

350,484,000 

350.484,000 

0 

30  101,893 

46 

(L) 

41,779 

2 

(L) 

9,666 

331,538,000 

54,883,000 

276,655,000 

19,379,313 

(S)16 

(S)81,123 

0 

293,365,397 

236,596,997 

56,768,400 

15,781,108 

51 

73,022 

5 

5,480 

276,668,160 

249,316,381 

27,351,779 

18,604,985 

14 

79,320 

0 

0 

268,724,289 

234,094,570 

34,629,719 

25,525,554 

6 

99,433 

2 

690 

238,979,012 

211,441,432 

27,537,580 

20,932,277 

22 

52,922 

0 

0 

231,817,948 

224,201,232 

7,616,716 

18  714  179 

1 

18 

82,500 

0 

0 

'  215,889,590 

213,549,200 

2,340,390 

29,700,679 

46,363 

0 

0 

163,474,091 

125,029,106 

38,444,985 

17,309,834 

5 

59,819 

0 

0 

112,612,701 

72,958,501 

(U)  39,654,200 

9,257,714 

250 

1,297,089 

12 

16,221 

5,298,600,906 

4,448,836,333 

849,764,573 

2 

(L) 

900 

II 

293,400 

1,293,449,000 

1,285,539,000 

7,910,000 

34  665  871 

3 

42,540 

40 

(L) 

189,347 

746,475,000 

487,936,000 

258,539,000 

58  930  327 

0 

0 

8 

71,500 

482,065,456 

454,075,101 

27,990,355 

45  040  912 

11 

86,900 

8 

33,600 

331,467,254 

327,386,757 

4,080,4971 

42,973,076 

0 

0 

8 

70,050 

276,816,917 

201,123,725 

75,693,192 

{E) 

4,814,544 

16 

130,340 

75 

657,897 

3,130,273,627 

2,756,060,583 

374,213,044 

15 

(L) 

314,600 

48 

(L) 

807,644 

4,546,499,302 

3,669,319,436 

877,179,866 

417  590  086 

3 

(L) 

461,600 

25 

(L) 

477,440 

3,168,973,397 

3,150,235,067 

18,738,330 

152  533  831 

7 

(L) 

112,000 

14 

(L) 

150,735 

980,325,415 

855,255,082 

125,070,333 

150  949  687 

1 

150 

9 

141,810 

850,025,000 

571,917,000 

278,108,000 

79  535  228 

n 

0 

5 

96,605 

759.852,996 

269,531.100 

490,321.8961 

>o,o2u,u/j 

1 

01 

29,166,000 

35, 

196,000 

82,084,00 

)  6,824,000  . 

13,701,000 

324,764000 

s  tu 


56,282,507 

6,666,553 

57,416,977 

82,536,454 

47,292,630 


39,786,808 

31,304,473 

24,553,444 

29,684,657 

18,905,764 


61,357,652 

14,002,724 

73,709,516 

23,076,428 

25,465,828 


44,332,544 

(n 

40,939,108 

50,842,995 

0 


48,277,494 

212,077,099 

13,688,729 

75,761,721 

89,225,599 

138,187,053 

23,293,586 

196,880,124 

53,022,009 

126,605,672 

45,455,750 

107,943,316 

21,908,075 

48,219,423 

23,208,429 

116,433,069 

0 

0 

0 

0 

18,589,924 

74,599,352 

20,565,539 

67,740,131 

13,719,006 

83,048,210 

13,349,057 

113,919,628 

0 

0 

19,456,000 

81,840,000 

(//) 

1,982,716 

8,226,147 

77,931,816 

289,348,681 

765,127,523 

158,963,580 

390,018,681 

136,498,605 

204,509,640 

33,470,689 

251,259,245 

59,190,427 

122,812,079 

42,660,995 

122,004,621 

9,759,025 

125,223,100 

12,567,744 

82,696,674 

23,517,482 

62,515,963 

33,916,041 

16,391,482 

17,216,893 

28,345,583 

13,005,238 

50,898,835 

374,968,108 

167,580,385 

235,759,866 

296,894,523 

200,571,342 


102,193,495 

124,647,797 

160,564,335 

112,229,377 

106,979,551 


47,480,162 

87,841,727 

35,364,352 

63,075,532 

52,516,990 


922,721,439 
(n  498,576,336 
56,764,171 
135,028,652 
120,005,492 


719,038,510 

104,353,915 

181,691,647 

65,829,761 


lU,  I  J>,OU2 


1,826,121 


2,681,149 
1,807,634 
8,190,414 
1 1,389,554  (^) 
9,584,994 
2,229,433  (E) 
2,m,967  (£) 


8,894,360 


3,200,623 

2,231,091 

530,544 

1,245,870 


21,280,637 

3,040,399 

3,613,009 


3,929,485 

1,679,879 

2,543,662 

2,115,000 

2,206,060 


6,388,605 

3,829,959 

23,420,348 


2,918,948 


6,235,396 

7,404,718 

13,903,062 

3,377,845 

2,790,190 


23,532,207 
3,472,480 
23,559,669 
27,148,185|(>t) 
27,105,559  ..  . 


4,790,008 


19,937.380  . 

6,396,516  30,028,947 

5,588,074  12,765,438 

6,929,648  (£)  12,441,390 

8,404,093  . 


3,753,891 

5,839,921 

20,716,874 

7,639,446 

2,085,957 


888,233 

1,316,415 


7,290,146 
15,053,255  ..  . 
2,921,862  ..  . 
8,962,482  (k) 
9,789,930 


2,242,812 


1,026,870 

0 


94,871,402 

20,839,276 

5,596,983 

20,563,729 


03,443 

56,492 

Ql  t 


33,303,3  0 

13,701,000 

32,665,323 


63,001,010 

38,385,601 


24,124,749 


35,673,762 

2,139,070 


(N) 

27,200,000 

61,901,330 

137,003,830 

5,306,635 


42,306,583 

80,123,204 

4,065,750 

8,097,733 

7,109,314 


14,592,155 

2,454,605 

3,279,000 


22,633,158 

1,356,758 

14,103,000 

60,135,060 

22,571,405 


41,790,990 

11,248,515 

3,937,169 

887,382 

4,833,615 


10,693,147 

277,720 

31,693,250 

7,511,850 

7,164,812 


3,818,627 


173,308,823 

314,133,961 

4,413,363 

58,102,200 

122,349,646 

21,815,192 

14,263,074 

60,245,304 

23,157,800 

41,898,006 

6,527,569 

16,867,676 

5,682,900 

32,719,007 

30,432,459 

4,568,093 

11,750,959 

19,057,413 

1,702,864 

61,518,286 

401,182 

16,936,423 

106,005,875  3,735,824 

(fE)  {W)  51,201,134 
0  {X)  273,066,629 
534,339  24,070,636 

0  50,391,363 


7,890,426 

10,693,103 

(h) 

1,456,070 


1,157,458 


2,965,577 

11,020,573 

1,786,954 

3,491,621 


77,280,334 


11,196,423 

10,507,059 

1,331,348 


2,741,552 

3,033,161 

11,230,604 

4,285,764 

1,673,861 


3,615,278 

457,004 

548,032 


2,066,197 


7,742,729 

9,221,794 

31,245,173 

7,445,626 


9,539,076 


6,030,892 


ih) 

2,456,352 

2,808,202 

3,926,812 

53,746,594 


231 

(/’)  10,206 
81 
6,354 
350 


5,596,98 
0.563.729l(;t) 


34,053,602 


2»3,38U,6J4  (aa)  60U,766,5I  I 

71,533,135  43,682,848 

54,823,425  192,262,258 


7,307,7 

(A) 


56l,4V»,n/ 

200,262,892 

175,581,770 


128,9091 


4/,/00 

0,404 

344 

(A) 

9,034 

62 

305 

10,314 

2,101 

25 

8,619 

1,963  (w) 

174 

12,415 

243 

9 

9,133 

1,925  («-) 

484 

28,229 

173 

1,692 

(k) 

9,507 

1,013 

165 

12,382 

4,017 

174 

(E) 

14,975 

3,520  (tv) 

302 

0 

0 

0 

7,926 

258 

56 

(E) 

6,323 

426 

135 

2,817 

1,123  (tv) 

36 

6,029 

1,422 

25 

0 

0 

0 

4,590 

81 

224 

(H) 

15 

8 

3,955 

1,032 

28 

(to) 

11,125 

(to) 


7,890,426 
10,693,103 
(^)  (A) 

1,456,070 


191,741,33011 
174,079,502  (7) 
62,837,048 
72,919,604  (0 
27,278,807! 

42,141,211  (O 

39,913,919(7)) 

25,230,983 

29,442,821 

28,406,214 

16,618,191 

25,716,719 


276,501 

288,736 

104,987 

36,511 

56,764 


384 

(E) 

1,805 

(k)" 

957 

10 

32(£) 

165(A) 

475 

137  (£) 
130(£) 


(N) 

(N) 

714 

(N) 

104,818 

23,446 

678 

891 

114,860 

35,337 

434 

475 

195,923 

25,312 

310 

21 

50,202 

13,997 

1,028 

(Q)  924 

92,460 

18,976 

963 

79 

125,124 

17,478 

161 

40 

62,752 

15,845 

933 

1,108 

45,106 

9,146 

2,076 

72 

27,850 

5,791 

52 

no 

11,091 

3,495 

54 

90 

27,822 

5,562 

947 

25 

14,754 

5,578 

83 

58 

24,412 

4,980 

60 

113 

20,498 

5,661 

213 

128 

80,955 

22,272 

765 

498 

93,006 

21,201 

4,888 

123 

82,953 

11,589 

4,026 

340 

0 

0 

0 

0 

50,841 

7,912 

307 

6 

46,942 

13,527 

160 

232 

38,322 

9,208 

186 

96 

25,790 

9,380 

796 

749 

(i)  29,511 

(i)  10.990 

(i)  152 

21,261 

3,436 

258 

168 

746  (£) 
210 
488 

401  (i) 
901  ..  . 


466  ..  . 
828 (i) 
36 

248  (£) 
233  ... 


18 

169 

254 

111  (£) 
75 


1,003  2 

46  1 

908  2 

0(70  1 


10,698  231 

(n  (n  10,206 

7,131  81 

16,221  6,354 

0  350 


86 

870  ..  . 
44  ..  . 
63  (k) 
10 


111,963 
46,627 
19,988 
«  544 


548  37,242 

3,015  (Z)  42,214 

138 . 

6?8  fl-)  4,446 


18 

4(aa) 

11 

3 


50 

51 

52  (w) 

53 

54  (*) 


47,508  8,544 

fc.w.-nr. 


Aiictuacd  t  trans* 

ferred  to  associated  companies. 

Other  sales  combined  with  municipal 
service. 

Includes  Deepwater  steam,  joint  op¬ 
erated.  Amount  of  energy  received 
by  Atlantic  City  Electric  Co. 


(.fl 


63 

64  (C) 


Includes  5,362,692  kw.-hr.,  8,233  cus¬ 
tomers,  farm  and  rural. 

Purchase  and  interchange. 

Includes  34,344  hall  light  customers. 

Municipal  service,  electric  railway 
operation  and  other  public  utilities 
combined  with  commercial,  large 
light  and  power  (wholesale). 

Includes  farm  and  rural  service. 

Rural  service. 


(f)  Includes  new  plant  at  Michigan  City 
with  a  capacity  of  68,000  kw.,  placed 
in  service  January,  1931. 

(6')  Includes  farm  service. 

(  77)  Commercial,  small  light  and  power 
(retail)  combined  with  domestic 


(7)  Includes  rural  service. 

(J)  Of  this  the  output  of  the  intercon¬ 
nected  part  of  the  system  is  1 1  3,553,- 
740  kw.-hr. 

(AT)  Fuel. 

(L)  Leased  plants. 

Ihe  reported  number  and  rating  in¬ 
cludes  plants  (not  in  general  segre¬ 
gated  as  to  kind  of  power)  operated 
under  contract  or  lease  as  follows: 


Co. 

No. 

No. 

of  Plants 

Kw. 

2 

1 

50  (Hydro) 

15 

5 

50,000 

16 

1 

28,000  (Fuel) 

17 

1 

40,800 

39 

2 

42 

1 

16,000  (Fuel) 

66 

1 

42,880  (Fuel) 

68 

3 

25,550  (Fuel) 

74 

2 

266  (Fuel) 

82 

5 

119,400 

84 

15 

26,278 

90 

1 

7,500 

94 

1 

2,000 

97 

8 

239,700 

98 

1 

3,000 

105 

3,373  (Fuel) 

III 

i 

2,000  Fuel) 

113 

2 

390 

123 

/ 1 

16,000  Fuel) 

14 

1 2,300  '  Hydro) 

127 

6 

107,200 

128 

1 

1.800 

129 

1 

5,500 

134 

1 

15,000  (Fuel) 

140 

1 

1,100 

156 

2 

10,425 

169 

2 

16,000  (Hydro) 

51  112 
8  113 

III  114 
8  115 

l|  116 

4  117 

3  118 


121  122 
21  123 

14  124 

8  125 

2  126 


28  127 

II  128 
18  129 

13  130 


(M)  25,000-kw.  unit  installed  Sept.,  1930. 

(Af)  Company  sells  at  w  holesale  only.  No 
segregated  classification. 

(O)  Includes  Kentucky  &  West  Virginia 
Power  Co.,  Inc.,  and  Kingsport 
Utilities,  Inc. 

(P)  Includes  energy  used  in  gas,  water, 
bus  or  ice  departments,  or  in  com¬ 
binations  of  such  departments. 

(0  Sales  to  municipal  systems  included 
under  municipal  service. 

(/?)  Energy  transferred. 

(S)  Includes  8  oil  engines,  1,475  kw. 

(7^  Company-owned. 

(77)  Purchased  from  contractor  while  new 
Rio  Grande  station  under  test. 

(P)  Commercial,  small  light  and  power 
(retail)  combined  with  commercial, 
large  light  and  power  (wholesale). 

(fP)  Ejectric  railway  operation  combined 
with  other  public  utilities. 

(X)  Including  interchange  dump  power. 

( V)  Includes  Great  Western  Power  Co.  of 
Calif.,  San  Joaquin  Light  &  Power 
Corp.  and  Midland  Counties  Public 
Service  Corp. 

r7  r  *  »  ,  fni)  t.  ..  t  ,f  e> 


48 

(L) 

807,644 

4,546,499,302 

3,669,319,436 

877,179,866 

25 

(L) 

477,440 

3,168.973,397 

3,150,235,067 

18,738,330 

14 

(Z.) 

150.735! 

980,325,415 

855,255,082 

125,070,333 

' 

■  ■  ■  y.  'JCv 

T’  roil 

417,590,0861 

152,533,831/ 

150,949,687 


719,038,510 

104,353,915 

181,691,647 


957,840,344 

797,381,262 

319,300,511 


99  Louisville  (Jas  &  Klectric  Company  (Del.)  Subsidiaries 

100  C.  S.  (jovernment  'Muscle  Shoals) . 

101  Birmingham  Klectric  Company . 


Kentucky  Utilities  Company . 

Memphis  Power  &  Light  Company . 

.Mississippi  Power  Si  Light  Company . 

Mississippi  Power  Company . 

l  ennessee  Public  Service  Company . 


Totals  for  section 


West  South  Central  States 

Oklahoma  (las  &  Klectric  Company . 

Louisiana  Power  &  Light  Company . 

l  exas  Klectric  Service  Company . . 

Houston  Lighting  &  Power  Company . 

l  exas  I’ower  &  Light  Company . 


New  Orleans  Public  Service  Inc .  3 

Arkansas  Power  &  Light  Company .  46 

(lulf  States  Utilities  Company .  (S)16 

Central  Power  &  Light  Company .  51 

Public  Service  Company  of  Oklahoma .  14 


San  Antonio  Public  Service  Company.. 

West  Texas  Utilities  Company . 

Dallas  Power  &  Light  Company . 

Southwestern  (ias  Si  Klectric  Company. 
Kl  Paso  Klectric  Company . 


lotals  for  section 


Mountain  States 

I  he  Montana  Power  Company . . 

Utah  I’ower  &  Light  Company . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado . 

Salt  River  Valley  Water  Users’  Association. 


Totals  for  section. 


Pacific  States 

Pacific  Gas  Sc  F^lectric  Company  and  Associated  Cos.  (Y).. 

Southern  California  Edison  Company,  Ltd . 

Puget  Sound  Power  &  Light  Company . 

riie  Washington  Water  Power  Company . 

City  of  Los  Angeles,  Bureau  of  Power  and  Light . 


Portland  General  Electric  Company . 

Hetch  Hetchy  Water  Supply,  City  &  County  of  San  Francisco 

The  California  Oregon  Power  Company . 

Los  Angeles  (las  Sc  Electric  Corporation . 

City  of  Seattle,  Lighting  Department . 


Ihe  Nevada-California  Electric  Corporation  System  (cc)..., 

Northwestern  Electric  Company . 

City  of  1  acoma.  Light  Division,  Dept.  Pub.  Util . 

Pacific  Power  Sc  Light  Company . 

San  Diego  Consolidated  Gas  Sc  Electric  Company . 

Mountain  States  Power  Company . 


Totals  for  section. 


(Canada 

Hydro-Electric  Power  Commission  of  Ontario . 

The  Shawinigan  Water  Sc  Power  Company . 

Canadian  Hydro-Electric  Corporation,  Ltd.  System. 

Duke-Price  Power  Company,  Ltd . 

Montreal  Light,  Heat  &  Power  Consolidated . 


Canadian  Niagara  Power  Company,  Ltd . 

West  Kootenay  Power  Sc  Light  Company,  Ltd . 

Winnipeg  Electric  Company  (if) . 

British  Columbia  Electric  Railway  Company,  Ltd.  (/;). 
City  of  Winnipeg  Hydro-Electric  System . 


Canada  Northern  Power  Corporation,  Ltd.  System. 

Southern  Canada  Power  Company,  Ltd . 

I  he  Nova  Scotia  Power  Commission . 

Calgary  Power  Company.  Ltd . 

Montreal  Island  Power  Company . 


Totals  for  Canada. 


Mexico 

The  Mexican  Light  Sc  Power  Company,  Ltd.  and  Subsidiaries. 
(Data  on  other  large  companies  not  available.) 


Electric  Railways  and  Electrified  Railroads 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 

Williamsburg  Power  Plant  Corporation  (B.M.T.) . 

Philadelphia  Rapid  Transit  Company . 

The  Pennsylvania  Railroad  (L.  I.  City  Gen.  Sta.) . 


Boston  Elevated  Railway . 

The  New  York  Central  Railroad  Company . 

The  New  York,  New  Haven  &  Hartford  Railroad  Company. 

St.  Louis  Public  Service  Company . 

Pacific  Klectric  Railway  Company . 


Twin  City  Rapid  Transit  Company . 

Norfolk  &  Western  Railway  Company . 

Chicago,  Milwaukee,  St.  Paul  &  Pacific  Railroad  Company. 
The  Connecticut  Company . 


Totals  for  Railways  and  Railroads. 


112,020 

0 

11,700 


18 

1 

46 

35  (L) 


640,956 


22 

14 
13 

4 

15  (L) 


186,348 

90,032 

93,479 

132,956 

65,293 


3 

46  (L) 


112,700 

41,779 

(S)8I,123 

73,022 

79,320 


1,297,089 


130,340 


314.600 

461.600 

112,000 

150 

0 


75,500 

0 

15,340 

148,700 

30,000 


80,320 

184,000 

0 


950,558 


II 

40  (L) 


293,400 

189,347 

71,500 

33,600 

70,050 


48  (L) 
25  (L) 


807,644 

477,440 

150,735 

141,810 

96,605 


1,293,449,000 

746,475,000 

482,065,456 

331,467,254 

276,816,917 


1,285,539,000 

487,936,000 

454,075,101 

327,386,757 

201,123,725 


657,897  3,130,273,627  2,756,060,583 


4,546,499,302 

3,168,973,397 

980,325,415 

850,025,000 

759,852,996 


3,669,319,436 

3,150,235,067 

855,255,082 

571,917,000 

269,531,100 


877,179,866 

18,738,330 

125,070,333 

278,108,000 

490,321,896 


417,590,0( 

152,533,83 

150,949,6( 

79,535,22 


589,240,400 

493,888,420 

476,173,234 

388,312,942 

384,812,680 


584,278,800 

493,888,420 

452,367,134 

388,282,821 

380,749,280 


4,961,600 

0 

23,806,100 

30,121 

4,063,400 


84,673,8‘ 


35,297,8( 

179,057,51 

88,508,8( 


1,344,458 

158 

20,000 

38 

0 

9 

0 

18 

0 

1 

16,500 

4 

0 

1 

0 

3 

12,000 

2 

18,750 

6 

11,000 

1 

0 

9 

0 

5 

0 

11 

12,300 

3 

0 

1 

90,550 

112 

32,240 

13 

390,000 

0 

0 

0 

204,100 

0 

0 

0 

88,000 

0 

175,700 

0 

110,000 

0 

62,840 

0 

21,600 

0 

0 

0 

75,000 

2 

43,855 

0 

0 

0 

22,500 

0 

1,181,027 

2 

292,135,954 

278,947,541 

254,074,415 

220,440,374 

179,709,699 

123,611,405 


203,581,306 

247,820,242 

216,290,815 

137,341,957 

176,288,030 

32,587,182 


88,554,648  (jj) 
31,127,299  ^  ^ 
37,783,600 
83,098,417  (0 
3,421,669  ^ 

91,024,223 


7,542,7^ 

33,450,51 

68,163,71 

62,521,01 

3I,084,7‘ 

29,921,2! 


2,213,911  13,987,023,174  11,829,733,672  2,157,289,502 


901,374 

473,000 

483,214 

363,000 

215,410 


5,077,430,835 

3,226,014,549 

2,525,560,158 

2,012,869,376 

1,650,636,536 


4,138,345,235 

2,612,016,900 

2,523,735,688 

2,012,869,376 

1,027,181,645 


939,085,600 

613,997,649 

1,824,470 

0 

623,454,891 


75,000  614,411,500 

123,000  599,257,403 

151,000  598,508,500 

167,355  (;>•)  437,731,126  0;) 
102,000  414,195,787 


614.411.500 
599,257,403 

598.508.500 
402,554,350 
357,985,100 


35,176,776 

56,210,687 


367,130,780 

170,619,052 

151,414,019 

139,302,262 

105,805,180 


367,130,780 

156,453,380 

151,414,019 

135,106,382 

105,805,180 


14,165,672 

0 

4,195,880 

0 


3,354,098  18,090,887,063 


13  130,898  681,822,792 


1,228,301,211 

624,776,062 

618,219,724 

366,341,403 

343,354,637 


270,054,975 

251,780,404 

225,941,425 

170,343,455 

169,134,719 


133,337,207 

132,339,094 

124,593,517 

106,660,046 


4,765,177,879  2,945,597,583 


548,300'  1,707,945,749 


239,505,518 


55,478,800 


69.157,1221  638,097,404 


» 

Ilf  : 

1 

IJfvT 

Isi* 

Calif.,  San  Joaquin  Light  &  Power 
Corp.  and  Midland  Counties  Public 
Service  Corp. 


I  ^  <<>1  <00  T, 


30,488.602 


25,809,106!  150,142,118 


27,994,: 


28,487,494 

49,299,043 

21,004,700 

17,680,519 

15,255,831 


82,432,611 

44,613,881 

48,601,033 

53,054,863 

62,632,317 


33,115,1 

24,580, 

32,839, 

21,535, 


46,942!  13,527 

38,322:  9,208 

25,790  9,380 

(i)  29,511  (010,990 


56,282,507 

6,666,553 

57,416,977 

82,536,454 

47,292,630 


374,968,108 

167,580,385 

235,759,866 

296,894,523 

200,571,342 


23,532,207  {E) 
3,472,480 
23,559,669 
27,148,185  {k) 
27,105,559  ..  . 


680,726 

894,922 

728,178 

4,790,008 


22,633,158 

1,356,758 

14,103,000 

60,135,060 

22,571,405 


21,740,270 

392,628,093 

136,847,597 

8,076,525 

22,820,852 


1,941,540 


39,786,808 

31,304,473 

24,553,444 

29,684,657 

18,905,764 


102,191,495 

124,647,797 

160,564,335 

112,229,377 

106,979,551 


19,937,380  .. 
6,396,516  (/t) 
5,588,074 
6,929,648  {E) 
8,404,093  . .  . 


30,028,947 

12,765,438 

12,441,390 


41,790,990 

11,248,515 

3,937,169 

887,382 

4,833,615 


72,534,687 

34,021,609 

18,231,301 

3,483,216 

60,744,741 


7,742,729 

9,221,794 

31,245,173 

7,445,626 


OIK] 


61,357,652 
14,002,724 
73,709,516 
23,076,428 
25,465,828 


47,480,162 

87,841,727 

35,364,352 

63,075,532 

52,516,990 


3,753,891 
5,839,921 
20,716,874 
7,639,446  (£) 
2,085,957 


888,233 

1,316,415 

145,448 

590,367 

0 


10,693,147 

277,720 

31,693,250 

7,511,850 

7,164,812 


55,471,410 

54,046,606 

2,241,652 

16,955,401 

0 


9,539,076 


6,030,892 


21,284,341 

15,705,832 


9,068 

310 

1,207 

816 

1,464 

316 

917 

422 

776 

3,114 

284 

2,487 

557 

2,090 

264 

44,332,544  922,721,439 

{V)  in  498,576,336 
40,939,108  56,764,171 

50,842,995  135,028,652 

0  120,005,492 


7,290,146 
15,053,255  ..  . 
2,921,862  ..  . 
8,962,482  (k) 
9,789,930 


2,242,812 


1,026,870 

0 


106,005,875  3,735,824 

(IF)  ifF)  51,201,134 
0  (X)  273,066,629 
534,339  24,070,636 

0  50,391,363 


ih)  (h) 
2,456,352 
2,808,202 
3,926,812 
53,746.594 


172,454,489 

120,257,596 

60,524,572 

64,101,392 

38,068,994 


719,038,510 

104,353,915 

181,691,647 

65,829,761 


957,840,344 

797,381,262 

319,300,511 

227,375,227 


94,871,402  630,890,872 

120,839,276  (2)  552,564,523 

5,596,983  . 

20,563,729  (k)  34,053,602 


320,782,872  152,266,590 

283,380,624  (aa)  600,765,511 
71,533,135  43,682,8481 

54,823,425  192,262,258 


53,406,548 

5,656,338 

7,307,712 

(h) 


35,396,232 

0 

15,051,670 

(l)  (bb) 

in  in 


248,019,532 

0 

61,182,177 
ibb)  95,460,800 
(F)  129,775,780 


25,235,777 

0 

1,902,344 

2,826,593 

26,672,695 


11,556,987 

0 

0 


7,778,314 


65,522,685 

0 

0 

0 

39,333,413 


10,927,444 

429,359,800 

284,396,595 

58,492,600 

12,784,000 


3,071,134 

23,253,470 

3,527,404 

5,244,779 

2,541,727 


(}) 

0 

1,066 
ii,bb)  9,652 


42,745  (rr) 

50,516 

63,716 

21,016  (g£) 

84,793 

21,256 


14,017,432  150,002,768 

44,162,951  155,183,162 

in  in  100,689,755 
72,984,032  1,629,000 

30,187,096  53,128,192 

14,125,783  47,436,298 


53,128,192 

47,436,298 


3,778,258  iff) 
4,389,082  ik) 
9,712,137 
3,009,697  . .  . 
5,927,591  ..  . 
3,201,685  ..  . 


7,244,894 

1,652,420 

4,084,948 


0 

0 

778,468 

2,471,441 

15,604,000 


22,163,281 

2,555,650 

4,449,727 

29,328,417 

7,596,425 

1,730,057 


2,641,923 

ih) 

9,038,022 

3,299,310 

8,275,266 

2,328,334 


70,225,743  2,430,957,057 

16,225,000  2,481,198,938 

.  1,486,739,932 

ill)  1,090,780,448 


7,173,641 

1,187,600 


15,934,800 


4,524,900 
1 32,573',  i  21 


441,356,547 

243,986 

526,129,444 

37,310,795 


15,523,469 


1,192,857 

18,622,725 

47,607,808 

72,293,529 


534,293,721  4,568,869  . 

258,709,615  56,988,170  42,064,584 

1 17,876,000  12,252,025  . 

50,819,797  13,895,676  (7/)  42,731,900 


45,764,425 

81,675,265 


25,252,244 


7,140,593 


ib) 

’5,‘7’5 1,625 


12,600 

imm)  7,808  imtn)  1,304 


4,302,704 

in  in 

43,280 

4,452,882 

0 


311,307,289 

77,129,969 

107,470,810 

10,430,274 

0 


46,971,5191  278,458,3301 


45,091,796  (nn)  18,503,231 


79,630,2151 


7,982,757  184,069,365 


114,450 


Summary  of  Generator  Rating  and  Output 


Num 

ber  of 

- - Number  of  Generating  Plants  and  Generator  Ratings - - 

- - All  Plants - •  . — Fuel  Plants — >  > — Hydro  Plants — ' 

Energy 

Generated 

Energy 

Section 

Com] 
or  Sy 

panies 

stems 

No. 

Rating, 

Kw. 

No. 

Rating, 

Kw. 

No. 

Rating, 

Kw. 

(Net), 

Kw.-Hr. 

Purchased, 

Kw.-Hr. 

United  States . 

.  1 

42 

1,930 

28,907,755 

1,074 

20,974,565 

856 

7,933,190 

82,193,699,601 

14,907,620,687 

New  England . 

14 

127 

2,124,121 

37 

1,554,740 

90 

569,381 

4,889,972,131 

1,116,573,185 

Middle  Atlantic  (/) . 

23 

332 

7,829,984 

147 

6,208,435 

185 

1,621,549 

23,793,760,134 

2,814,363,638 

East  North  Central . 

32 

308 

6,771,921 

176 

6,505,350 

132 

266,571 

18,770,819,763 

4,912,254,024 

West  North  Central . 

12 

172 

1,944,473 

105 

1,537,129 

67 

407,344 

5,558,561,179 

112,628,119 

South  Atlantic . 

15 

252 

2,985,826 

141 

1,756,068 

111 

1,229,758 

7,056,891,057 

1,419,444,488 

East  South  Central . 

10 

160 

1,591,514 

134 

640,956 

26 

950,558 

3,089,064,749 

1,151,090,114 

West  South  Central . 

15 

262 

1,313,310 

250 

1,297,089 

12 

16,221 

4,448,836,333 

849,764,573 

Mountain . 

5 

91 

788,237 

16 

130,340 

75 

657,897 

2,756,060,583 

374,213,044 

Pacific . 

16 

226 

3,558,369 

68 

1,344,458 

158 

2,213,911 

11,829,733,672 

2,157,289,502 

Canada . 

15 

124 

3,444,648 

12 

90,550 

112 

3,354,098 

15,802,775,438 

2,288,111,625 

Mexico . 

1 

15 

163,138 

2 

32,240 

13 

130,898 

681,822,792 

0 

Railways  and  Railroads . 

14 

24 

1,197,027 

22 

1,181,027 

2 

16,000 

2,945,597,583 

1,819,580,296 

6,220,188 


*  i  1 JW:*  *  1 

93,006 

21.201 

172 


I!  I  he  Lonnecricut  Company. 


lotals  for  Railways  and  Railroads. 


6,000  4,765,177,879  2,945,597,583  1,819,580,296 


548,300 

113,248 

80,320 

184,000 


0 

0 

2  ; 

24,540 

0 

0 

0 

0 

0  , 

0 

1  ; 

150 

26 

950,558 

0 

0 

0 

0 

0 

0 

0 

3 : 

385 

0 

0 

2  (L) 

9,666 

0 

0 

5 

5,480 

0 

» 

2 

690 

0 

0 

0 

0 

0 

0 

0 

0 

'2  1 

16,221 

1<  i 

293,400 

40  UL) 

189,347 

8  i 

71,500 

8  ! 

33,600 

8  ! 

70,050 

75  1 

1 

657,897 

1 

48  la) 

807,644 

25  (Z,) 

477,440 

14  (L) 

150,735 

9 

141,810 

5  1 

96,605 

6 

81,980 

2  i 

83,000 

II  ! 

88,568 

0  ' 

oi 

4 

97,500« 

II 

58,575 

1 

9,600! 

3 

89,625; 

II  \iL) 

22,992 

0 

0 

8  1 

7,837 

158  ' 

1 

2.2l3,9llj 

38  \ihh) 

901,374 

9  I 

473,0001 

18  i 

483,214 

1  1 

363,0005 

4  , 

215,410 

1  ! 

75,0001 

3  1 

123,000 

2 

151,000 

6  1 

167,355 

' 

102,000 

9 

94,375 

5 

40,600 

II 

41,770 

3  iL) 

78,000 

1 

45,000' 

112  1 

3,354,098, 

130,898 

0  I 

0 

0 

o" 

0 

0 

0 

0 

o| 

0 

0 

ol 

0 

0  1 

0 

0  ' 

0, 

0  1 

o; 

2  i(Z.i 

16,000 

0 

o' 

0 

0^ 

0 

0 

2 

16,000 

1.707,945,749 

1,468.440,231 

239,505,518 

783,433,21  1 

541,465,981 

241,967,230 

348,598,452 

326,274,782 

22,323,670 

306,119,200 

306,119,200 

0 

277,437,821 

0 

277,437,821 

252,292,869 

218,579,431 

33,713,438 

195.429,828 

194,354,000 

1,075,828 

138,781,877 

11,157,384 

127,624,493 

115,634,958 

22,339,280 

93,295,678 

114,480,898 

334,460 

114,146,438 

4,240,154.863 

3,089,064,749 

1,151,090,114 

643,486,718 

589,099,914 

54,386,804 

596,413,000 

521,427,000 

74,986,000 

568,018,000 

563,835,000 

4,183,000 

566,409,000 

539,861,000 

26,548,000 

440,721,000 

262,059,000 

178,662,000 

350,484,000 

350.484,000 

0 

331,538,000 

54,883,000 

276,655,000 

293,365,397 

236,596,997 

56,768,400 

276,668,160 

249,316,381 

27,351,779 

268,724,289 

234,094,570 

34,629,719 

238,979,012 

211,441,432 

27,537,580 

231,817,948 

224,201,232 

7,616,716 

215,889,590 

213,549,200 

2,340,390 

163,474,091 

125,029,106 

38,444,985 

112.612,701 

72,958,501 

iV)  39,654,200 

5,298,600,906 

4,448,836,333 

849,764,573 

1,293,449,000 

1,285,539,000 

7,910,000 

746,475,000 

487,936,000 

258,539,000 

482,065,456 

454,075,101 

27,990,355 

331,467,254 

327,386,757 

4,080,497 

276,816,917 

201,123,725 

75,693,192 

3,130,273.627 

2,756,060,583 

374,213,044' 

4,546,499,302 

3,669,319,436 

877,179,866 

3,168,973,397 

3,150,235,067 

18,738,330 

980,325,415 

855,255,082 

125,070,333 

850,025,000 

571,917,000 

278,108,000 

759,852,996 

269,531,100 

490,321,896 

589,240,400 

584,278,800 

4,961,600 

493,888.420 

493,888,420 

0 

476.173,234 

452,367,134 

23,806,100 

388,312,942 

388,282,821 

30,121 

384,812,680 

380,749,280 

4,063,400 

292,135,954 

203,581,306 

88,554,648 

278,947,541 

247,820,242 

31,127,299 

254,074,415 

216,290,815 

37,783,600 

220,440,374 

137,341,957 

83,098,417  ( 

179,709,699 

176,288,030 

3,421,669 

123,611,405 

32,587,182 

91,024,223 

13,987,023,174 

11,829,733,672 

2,157,289,502  ' 

5,077,430,835 

4,138,345,235 

939,085,600 

3,226,014,549 

2,612,016,900 

613,997,649 

2,525,560,158 

2,523,735,688 

1,824,470 

2,012,869,376 

2,012,869,376 

0 

1,650,636,536 

1,027,181,645 

623,454,891 

614,411,500 

614,411,500 

599,257,403 

599,257,403 

0 

598,508,500 

598,508,500 

0 

0  437,731,126 

0;)  402,554,350 

35,176,776/ 

414,195,787 

357,985,100 

56,210,687 

367,130,780 

367,130,780 

o| 

170,619,052 

156,453,380 

14,165,6721 

151,414,019 

151,414,019 

0 

139,302,262 

135,106,382 

4,195,880 

105,805,180 

105,805,180 

0 

18,090,887,063 

15,802,775,438 

2,288,111,625 

681,822,792 

681,822,792 

r 

1,228,301,211 

1,228,244,320 

56,891 

624,776,062 

0 

624,776,062 

618,219,724 

618,219,724 

0 

366,341,403 

0 

366,341,403 

343,354,637 

267,232,559 

76,122,078 

270.054,975 

270,054,975 

0 

251,780,404 

194,758,404 

57,022,000 

225,941,425 

126,500,000 

99,441,425 

170,343,455 

18,005,655 

152.337,800 

169,134,719 

0 

169,134,719 

133,337,207 

89,922,550 

ipp)  43,414,657 

132,339,094 

92,819,326 

39,519,768 

124,593,517 

0 

124,593,517 

106,660,046 

39.840,070 

66,819,976 

4,765,177,879 

2,945,597,583 

1,819,580,296 

I 

55,478,800 

69,157,122 

638,097,404 

6,388,605 

iR) 

2,567,800 

48,661,297 

32,142,016 

398,802,039 

3,829,959 

38,338,567 

46,055,138 

109,042,181 

23,420,348 

0 

0 

0 

0 

0 

26,099,916 

25,809,106 

150,142,118 

2,918,948 

ik) 

124,622 

17,128,741 

28,487,494 

82,432,611 

6,235,396 

21,969,960 

49,299,043 

44,613,881 

7,404,718 

13,928,092 

14,963,437 

21,004,700 

48,601,033 

13,903,062 

2,071,355 

15,383,151 

17,680,519 

53,054,863 

3,377,845 

10,738,780 

15,255,831 

62,632,317 

2,790,190 

384,080 

43,625,459 

6,205,983 

30,047,988 

36,193,705 

39,449,575 


56,282,507 

6,666,553 

57,416,977 

82,536,454 

47,292,630 


374,968,108 

167,580,385 

235,759,866 

296,894,523 

200,571,342 


23,532,207  {E) 
3,472,480 
23,559,669 
27,148,185  {k) 
27,10.5,559  ..  . 


680,726 

894,922 

728,178 

4,790,008 


30,101,893 

19,379,313 

15,781,108 

18,604,985 

25,525,554 


39,786,808 

31,304,473 

24,553,444 

29,684,657 

18,905,764 


102,193,495 

124,647,797 

160,564,335 

112,229,377 

106,979,551 


19.937,380  ..  . 
6,396,516  (-&) 
5,588,074 
6,929,648  {£) 
8,404,093  ..  . 


30,028,947 

12,765,438 

12,441,390 


20,932,277 

18,714,179 

29,700,679 

17,309,834 

9,257,714 


61,357,652 

14,002,724 

73,709,516 

23,076,428 

25,465,828 


47,480,162 

87,841,727 

35,364,352 

63,075,532 

52,516,990 


3,753,891 
5,839,921 
20,716,874 
7,639,446  {E) 
2,085,957 


888,233 

1,316,415 

145,448 

590,367 

0 


21,740,27 

392,628,09 

136,847,59 

8,076,52 

22,820,85 


72,534,68 

34,021,60 

18,231,30 


60,744,74 


55,471,41 

54,046,60 


16,955,40 


34,665,871 

58,930,327 

45,040,912 

42,973,076 

4,814,544 


44,332,544  922,721,439 

{V)  in  498,576,336 
40,939,108  56,764,171 

50,842,995  135,028,652 

0  120,005,492 


7,290,146 
15,053,255  ..  . 
2,921,862  .. . 
8,962,482  (k) 
9,789,930 


2,242,812 


1,026,870 

0 


106,005,875  3,735,82 

(W)  (fn  51,201,13 
0  (X)  273,066,62 
534,339  24,070,63 

0  50,391,36 


417,590,0861 

152,533,831 

150,949,687 

79,535,228 


719,038,510 

104,353,915 

181,691,647 

65,829,761 


957,840,344 

797,381,262 

319,300,511 

227,375,227 


94,871,402  630,890,872 

120,839,276  (2)  552,564,523 

5,596,983  . 

20,563,729  a)  34,053,602 


320,782,872  152,266,59 

283,380,624  (aa)  600,765,51 
71,533,135  43,682,84 

54,823,425  192,262,25 


84,673,891 

0 

35,297,867 

179,057,512 

88,508,861 


35,396,232 

0 

15,051,670 

(f)  (bb) 

in  in 


248,019,532 

0 

61,182,177 
ibb)  95,460,800 
in  129,775,780 


25,235,777 

0 

1,902,344 

2,826,593 

26,672,695 


11,556,987 

0 

0 


7,778,314 


65,522,685 

0 

0 

0 

39,333,413 


10,927,44 

429,359,80 

284,396,59 

58,492,60 

12,784,00 


7,542,745  («) 
33,450,516 
68,163,716 
62,521,016  (gf) 
31,084,793 
29,921,256 


14,017,432  150,002,768 

44,162,951  155,183,162 

in  in  100,689,755 
72,984,032  1,629,000 

30,187,096  53,128,192 

14,125,783  47,436,298 


53,128,192 

47,436,298 


3,776,25b  iff) 
4,389,082  ik) 
9,712,137 
3,009,697  . .  . 
5,927,591  ..  . 
3,201,685  ..  . 


7,244,894 

1,652,420 

4,084,948 


0 

0 

778,468 

2,471,441 

15,604,000 


22,163,28 


23,877,1  18 
11,038,852 


70,225,743 

16,225,000 


2,430,957,057 

2,481,198,938 

1,486,739,932 

1,090,780,448 


4,617,446 

67,417,583 


157,803,872 


1,192,857 

18,622,725 

47,607,808 

72,293,529 


7.309.264 
11,375,658 

124,264 

2.206.265 
0 


4,302,704 

in  in 

43,280 

4,452,882 

0 


311,307,289 

77,129,969 

107,470,810 

10,430,274 

0 


534,293,721  4,568,869... 

258,709,615  56,988,170 

11 7,876,000  a-t)  12,252,025... 
50,819,797  13,895,676  (//) 


698,370 

2,464,770 

24,000 

1,049,146 

0 


0  (nn)  21,115,579  46,971,519  278,458,330  45,091,796  (nn)  18,503,231  79,630,215 


Summ 


Section 


Number  of 
Companies 
or  Systems 


> - Number  of  Gener 

■ - All  Plants - > 

Rating, 

No.  Kw. 


United  States . 

.  142 

1,930 

28,907,755 

New  England . 

.  14 

127 

2,124,121 

Middle  Atlantic  (/) . 

.  23 

332 

7,829,984 

East  North  Central . 

.  32 

308 

6,771,921 

West  North  Central . 

.  12 

172 

1,944,473 

South  Atlantic . 

.  15 

252 

2,985,826 

East  South  Central . 

.  10 

160 

1,591,514 

West  South  Central . 

.  15 

262 

1,313,310 

Mountain . 

.  5 

91 

788,237 

Pacific . 

.  16 

226 

3,558,369 

Canada . 

.  15 

124 

3,444,648 

Mexico . 

.  1 

15 

163,138 

Railways  and  Railroads . 

.  14 

24 

1,197,027 

Mexico . 

Railways  and  Railroads 


1 

14 


2  32,240 

22  1,181,027 


13 

2 


163,138 

1,197,027 


130,898 

16,000 


681,822,792 

2,945,597,583 


1,819,580,296 


ni  I  2.O00  Fuel') 

113  2  390 

n,  /I  16,000  (Fuel) 

1  4  12,300  (Hydro) 

127  6  107,200 

128  1  1.800 

129  I  5,500 

134  I  15,000  (Fuel) 

140  I  1,100 

156  2  10,425 

169  2  16,000  (Hydro) 

(M)  25,000-kw.  unit  installed  Sept.,  1930. 

(N)  Company  sells  at  wholesale  only.  No 
segregated  classiHcation. 

(O)  Includes  Kentucky  &  West  Virginia 
Power  Co.,  Inc.,  and  Kingsport 
Utilities,  Inc. 

(P)  Includes  energy  used  in  gas^  water, 
bus  or  jce  departments,  or  in  com¬ 
binations  of  such  departments. 

(Q)  Sales  to  municipal  systems  included 
under  municipal  service. 

(R)  Energy  transferred. 

(S)  Includes  8  oil  engines,  1,475  kw. 

(7^  Company-owned. 

(U)  Purchased  from  contractor  while  new 
Rio  Grande  station  under  test. 

(F)  Commercial,  small  light  and  power 
(retail)  combined  with  commercial, 
large  light  and  power  (wholesale). 

(fF)  Electric  railway  operation  combined 
with  other  public  utilities. 

(X)  Including  interchange  dump  power. 

(  F)  Includes  Great  Western  Power  Co.  of 
Calif.,  San  Joaquin  Light  &  Power 
Corp.  and  Midland  Counties  Public 
Service  Corp. 

(Z)  Includes  464,498,324  kw.-hr.,  15,458 
customers,  agricultural,  and  88,066,- 
199  kw.-hr.,  26,756  customers,  heat¬ 
ing  and  cooking. 

(aa)  Includes  575,250,571  kw.-hr.,  8  cus¬ 
tomers,  municipal. 

(bb)  Reported  as  commercial  power  (re¬ 
tail). 

(cc)  Includes  the  Nevada-California 
Power  Co.,  the  Southern  Sierras 
Power  Co.  and  Yuma  Utilities  Co. 

(JJ)  Includes  heat:  residential,  1,763,310 
kw.-hr.,  1,067  customers. 

(ff)  Includes  heat:  commercial,  5,439,266 
kw.-hr.,  1,022  customers.  (The  cus¬ 
tomers  of  notes  </</  and  ee  have  been 
added  Into  the  totals,  but  presumably 
duplicate  lighting  customers. — 

Editor). 

(//)  Combination  light  and  heat. 

(ig)  Industrial. 

(Ab)  243,467  kw.  additional  capacity  pur¬ 
chased  under  contract. 

(ii)  Includes  Manitoba  Power  Co.,  Ltd. 

(j’j)  Lower  mainland  system  only. 

(ii)  Energy  recorded  under  “not  account¬ 
ed  for,  losses”  includes  energy  for  a 
considerable  number  of  water  heat¬ 
ers,  which  are  charged  for  at  a  flat 
rate,  and  also  for  certain  unmetered 
street  lights. 

(//)  Off-peak. 

(mm)  Company  also  has  35,864  heating 
services,  not  tabulated  to  avoid  dupli¬ 
cation. 

(nn)  Domestic  service  covers  light  only; 
“other  sales”  is  for  heating  and  appli¬ 
ances. 

(oo)  Kva. 

(pp)  Output  of  leased  hydro  plants. 


